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Abstract 


The Australian fauna of Mecyclothorax Sharp (Coleoptera: Carabidae: Moriomorphini) 
is reviewed, with special focus on species assigned to the monophyletic subgenus Eucy- 
clothorax Liebherr: M. isolatus, sp. n. from Western Australia, MZ. moorei Baehr, M. punc- 
tatus (Sloane), M. curtus (Sloane), M. blackburni (Sloane); M. eyrensis (Blackburn); M. 
peryphoides (Blackburn); M. darlingtoni, sp. n. from Queensland; M. jameswalkeri, sp. n. 
from Western Australia; 1Z lophoides (Chaudoir); and M. cordicollis (Sloane). The last six 
species listed above-the M. lophoides species complex—have been the source of long-term 
confusion for taxonomists, with male genitalic characters providing trouble-free species 
circumscription. One new subspecies, . /ewisensis estriatus, subsp. n. from Queensland is 
added to the seven previously described taxa of the monophyletic subgenus Qecyclothorax 
Liebherr. The balance of the fauna consists of four species in the subgenus Mecyclothorax: 
1 and 2, the sister-species pair M. Jateralis (Castelnau) and M. minutus (Castelnau); 3, Mz. 
ambiguus (Erichson);, and 4, MZ punctipennis (MacLeay). Mecyclothorax fortis (Black- 
burn), syn. n., is newly synonymized with M. minutus. Mecyclothorax ovalis Sloane is 
recombined as Neonomius ovalis (Sloane), comb. n., and a neotype is designated to replace 
the destroyed holotype. Phylogenetic relationships for the Australian Mecyclothorax are 
proposed based on information from 68 terminal taxa and 139 morphological characters. 
The biogeographic history of Australian Mecyclothorax is deduced based the sister-group 
relationship between Mecyclothorax and the Amblytelus-related genera, with both groups 
hypothesized to have originated during the late Eocene. Diversification within Mecyclotho- 
rax has occurred since then in montane rainforests of tropical Queensland, temperate forest 
biomes of the southwest and southeast, and in grasslands and riparian habitats adjacent and 
inland from those forests. Several species presently occupy interior desert regions, though 
no sister species mutually occupy such climatically harsh habitats. The MZ /ophoides species 
complex exhibits profound male genitalic diversification within the context of conserved 
external anatomy. This disparity is investigated with regard to the functional interaction of 
the male internal sac flagellum and female spermathecal duct. Though limited association 
of flagellar and spermathecal duct configurations can be documented, several factors com- 
plicate proposing a general evolutionary mechanism for the observed data. These include: 1, 
the occurrence of derived, elongate spermathecal ducts in three species, two of which exhib- 
it very long male flagella, whereas males of the third exhibit a very short flagellum; and 2, 
a highly derived and exaggerated male flagellar configuration shared across a sister-species 
pair even though the two species can be robustly diagnosed using external anatomical char- 
acters, other significant genitalic differences involving male parameral setation, and bio- 
geographic allopatry associated with differential occupation of desert versus forest biomes. 


Copyright James K. Liebherr. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 
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Introduction 


Although relatively few in number of species, the Aus- 
tralian Mecyclothorax have proved confusing throughout 
much of their taxonomic history. This 1s partly due to the 
description of species and associated deposition of type 
specimens by taxonomists working half a world away 
from Australia. Yet, the confusion has been also caused 
in part by the broad geographic distribution of the tax- 
on across Australasia, Java, Borneo and Polynesia, with 
constituent radiations in islands and island continents dis- 
tantly separated from each other. Mecyclothorax taxon- 
omy started in mid-19th century Berlin with Erichson’s 
(1842) study of the insect fauna of Vandiemensland, a 
treatise predominantly focusing on Coleoptera, but also 
treating some Orthoptera s./., Hymenoptera, Diptera, and 
Hemiptera. Among Carabidae, Erichson perceived and 
described as new the distinctive genera Lestignathus, Am- 
blytelus and Scopodes, but he consigned one apparently 
unremarkable new species from Melbourne—Anchomenus 
ambiguus Erichson—to a Bonelli (1810) genus now rec- 
ognized as a monophyletic, holarctically restricted taxon 
of tribe Platynini (Liebherr 1991, 1994a, Schmidt 2014). 
Throughout much of the mid-19th century, species were 
described in Bonelli’s Anchomenus that are now known to 
be members of a broad array of phylogenetically distant, 
morphologically disparate, and geographically disjunct 
platynine taxa including, non-exhaustively: 1, Neotropi- 
cal Glyptolenus Bates (e.g. Anchomenus chalybaeus De- 
jean, 1831; Whitehead 1974); 2, Hawaiian Blackburnia 
Sharp (e.g. Anchomenus corruscus Erichson, 1834; Li- 
ebherr and Zimmerman 2000); 3, Asia-Pacific Metacol- 
podes Jeannel (e.g. Anchomenus laetus Erichson, 1834; 
Liebherr 2005); 4, South American /ncagonum Liebherr 
(e.g. Anchomenus aeneum Reiche, 1843; Liebherr 1994b, 
Moret 2005); 5 New Zealand Ctenognathus Fairmaire 
(e.g. Anchomenus colensonis White, 1846; Larochelle and 
Lariviere 2007); 6, Australasian Notagonum Darlington 
(e.g. Anchomenus lafertei Montrouzier, 1860; Darlington 
1952); 7, Mediterranean and Macaronesian Paranchus 
Lindroth (e.g. Anchomenus nicholsii Wollaston, 1864; 
Machado 1992); 8, Mexican Elliptoleus Bates (e.g. An- 
chomenus vixstriatus Bates, 1878; Bates 1882); and 9, 
Holarctic Agonum Bonelli (e.g. Anchomenus (Agonum) 
charillus Bates, 1883; Habu 1978). Consistent with the 
use of Anchomenus as a catch-all genus, Chaudoir (1854) 
described the second Mecyclothorax from Australia as 
Anchomenus lophoides. As with Erichson, this descrip- 
tion was done remotely, in the Ukraine (Ball and Erwin 
1983), based on specimens from Melbourne sent to Chau- 
doir by the English entomologist André Melly. Then in 
1867 Australia received its first home-grown descriptions 
for species of Mecyclothorax: Phorticosomus lateralis 
Castelnau and P. minutus Castelnau. Castelnau’s confu- 
sion concerning placement of these species was evident 
in that he described the two species destined for future 
membership in Mecyclothorax within an assemblage of 
five new species he assigned to Schaum’s (1863) genus 
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Phorticosomus; these also including one future Simodon- 
tus, aS Well as two currently recognized Phorticosomus. 
Castelnau’s specimens of the two future Mecyclothorax 
species were deposited in the Museo Civico in Genoa 
after his death in 1880, not with the balance of his Aus- 
tralian collections deposited in Museums Victoria, Mel- 
bourne (Evenhuis 2012). It was not until Barry Moore 
visited Genoa in 1968 that these specimens were com- 
pared to those of other Australian taxa. 

When William MacLeay (1871) described Cyclotho- 
rax punctipennis from Gayndah, N.S.W., Australia wit- 
nessed the beginning of a local network of taxonomists 
that would describe the bulk of Australian Mecyclotho- 
rax. However, at that early date MacLeay admitted his 
confusion regarding placement of his species, writing: 
“T am not at all sure of the position of this genus, the 
dilitation of the tibiae in the male is so slight as to be in 
most instances unnoticeable (MacLeay 1871: 105).” His 
placing the species after Acupalpus and before Abacetus 
suggests an ambiguous placement within generalized 
Harpalinae. The Cyclothorax name then traveled to the 
middle of the Pacific, at the eastern end of the generic dis- 
tributional range, where Thomas Blackburn recognized 
the similarity between Hawaiian species he was collect- 
ing and MacLeay’s species. Blackburn (1878a, 1878b, 
1879, 1881, 1882) described 21 species that he placed 
in Cyclothorax, forever moving the center of diversity of 
the genus to Hawaii. Blackburn was able to continue his 
study of the genus when he was assigned 1n 1882 as rector 
to a church in Port Lincoln, South Australia (Lea 1912). 
During the remainder of his life he described several 
thousands of Australian beetle species, including four fu- 
ture Mecyclothorax: understandably including two junior 
synonyms of Castelnau names, the types for those spec- 
imens unavailable to him as they had sailed for Europe. 

The closing of the 19th century saw Thomas G. Sloane 
take up description of Mecyclothorax from specimens 
he collected or received from colleagues (Sloane 1895, 
1898, 1900). With Sloane the confusion concerning Cy- 
clothorax began to dissipate: “I believe Dr. Sharp has 
placed Cyclothorax in the tribe Feronini, but it 1s evident 
this is not its true position, which cannot be far from Am- 
blytelus ... (Sloane 1895: 447).” Nonetheless on that same 
page he also wrote: “A species of Cyclothorax is found 
everywhere in south-eastern Australia ... I believe it to 
be identical with C. ambiguus, Erichs., and that C. /o- 
phoides, Chaud., is also founded on it. I do not feel that C. 
punctipennis, Macl., is a distinct species from C. ambigu- 
us, though it is quite likely that it is (Sloane 1895: 447).” 
Sloane was also the first taxonomist to look carefully 
at more than the dorsal surface of card-mounted speci- 
mens. Of M. (Eucyclothorax) punctatus, treated below, 
he wrote: “The episterna of the metasternum are punctate, 
and probably more of the undersurface as well, but not 
having detached the specimen before me from the card 
to which it is gummed, the episterna only have been seen 
(Sloane 1898: 473).” Of the last Mecyclothorax he de- 
scribed—M. cordicollis (Sloane) (Sloane 1900)-he wrote 
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of his confusion, but in fact he had deduced the specific 
differences between M. cordicollis and M. peryphoides, 
confirmed by results of this study completed 118 years 
later: “This is the species I formerly regarded as C. pery- 
Phoides, Blkb.* but Mr. Blackburn has informed me that 
it differs from that species. The only difference the de- 
scription of C. peryphoides suggests to me is the darker 
colour of the legs in that species, a character that seems of 
little value, but probably C. peryphoides has the protho- 
rax more strongly sinuate near the base, the basal angles 
more marked, and perhaps a coarser puncturation on the 
basal area” (Fig. 2H versus 21). Sloane (1903) was also 
the first to point out homonymy of Cyclothorax MacLeay, 
1871 with Cyclothorax Frauenfeld, 1868, solving that is- 
sue by nomenclaturally uniting Cyclothorax MacLeay 
with Mecyclothorax Sharp, 1903. 

The beginning of the modern era of Australian Me- 
cyclothorax taxonomic research is synonymous with 
Moore’s (1984) type examinations and associated male 
dissections, which clearly defined the species boundaries 
between the two most commonly encountered Australian 
species, M. ambiguus and M. punctipennis. Moore was able 
to examine the types of the long-mysterious Anchomenus 
lophoides, available at the Paris Museum after more than 
a century of seclusion in the Chaudoir and Oberthir pri- 
vate collections, and he established its independence from 
M. ambiguus while proposing its close relationships to M. 
cordicollis, M. peryphoides, and M. eyrensis. Moore also 
described the first two Queensland species of subgenus 
Qecyclothorax Liebherr, which laid the foundation for 
Baehr’s (2003) comprehensive revision. 


Material and methods 


This taxonomic review is based on 3273 specimens of Aus- 
tralian Mecyclothorax held in 21 institutional or personal 
collections (codens used in species treatments): Ameri- 
can Museum of Natural History, New York (AMNH); 
Australian Museum, Sydney (AMS); Australian National 
Insect Collection, Canberra (ANIC); The Natural History 
Museum, London (BMNH); Bernice P. Bishop Museum, 
Honolulu (BPBM); California Academy of Sciences, San 
Francisco (CAS); Carnegie Museum of Natural History, 
Pittsburgh (CMNH); Cornell University Insect Collec- 
tion, Ithaca (CUIC); Essig Museum of Entomology, Uni- 
versity of California, Berkeley (EMEC); Field Museum 
of Natural History, Chicago (FMNH); Martin Baehr Col- 
lection, Munich (MBC); Museo Civico Storia Naturale, 
Genova (MCG); Museo Civico Storia Naturale, Milano 
(MCM); Museum of Comparative Zoology, Harvard Uni- 
versity, Cambridge (MCZ); Museum national d’ Histoire 
naturelle, Paris (IMNHN); Museums Victoria, Melbourne 
(MVM); Queensland Museum, Brisbane (QMB); South 
Australian Museum, Adelaide (SAMA); University of 
Alberta Strickland Museum, Edmonton, CA (UASM): 
Western Australian Museum, Welshpool (WAM); Zoo- 
logical Museum, University of Copenhagen (ZMUC). 


Wee) 


Laboratory methods follow Liebherr (2015, 2018). 
The qualitative configuration of various features of the 
beetles was quantified using a variety of ratios. Three ra- 
tios were used to assist in description of the eyes: 1, the 
ocular ratio, or the maximum head width across the eyes 
divided by the minimum breadth of the frons between 
the eyes (MHW/mFW)); 2, ocular lobe ratio, or the length 
of the compound eye measured from above divided by 
length of the protruded ocular lobe measured from the an- 
terior margin of the eye to the groove at the ocular lobe- 
genal juncture (EyL/OLL); and 3, eye convexity, or eye 
length divided by the maximal depth of the eye measured 
with the internal margin vertical in the field of view (EyL/ 
EyD). Pronotal configuration was assessed using three ra- 
tios: 1, maximal pronotal width divided by median pro- 
notal length (MPW/PL); 2, relative basal constriction of 
the pronotum, or the maximal pronotal width divided by 
pronotal breadth across the hind angles (MPW/BPW); 
and 3, relative apical and basal pronotal widths (APW/ 
BPW). The elytral configuration was described using the 
ratio MEW/EL, or maximum elytral width (usually situ- 
ated near midlength) divided by elytral length, measured 
from the basal margin of the flattened posterior surface 
of the scutellum to the apex of the longer elytron (if el- 
ytral lengths differ slightly side to side). Presence or ab- 
sence of macrosetae at specific positions on the bodies 
of Mecyclothorax beetles prove diagnostic for several 
taxa within the Australian fauna. Information regarding 
setal configuration is summarized using a setal formula 
comprising presence (+) or absence (—) of: 1, the anterior 
and posterior supraorbital setae; 2, the lateral and basal 
pronotal setae; 3, the parascutellar seta; 4, the dorsal ely- 
tral setal number (in these taxa 1-2); 5, the subapical and 
apical elytral setae, the former situated in stria 7 apicad 
the lateral elytral setae of interval 8, the latter between the 
apex of stria 2 and the elytral apex. For ease of visualiza- 
tion, the various somites or structures—head, pronotum, 
elytra—are demarked by a slash: “/.” Thus, ++/++/+2++ 1s 
the setal formula for presence of both supraorbital setae, 
both pronotal setae, the parascutellar seta, two dorsal ely- 
tral setae, and both the subapical and apical elytral setae. 
Standardized body length is used to assess body size, and 
consists of the sum of three measurements: 1, head length 
measured as the distance from the middle of the labrum 
to the cervical carina at the posterior margin of the vertex; 
2, median pronotal length; and 3, elytral length measured 
from the basal margin of the flattened posterior surface of 
the scutellum to the apex of the longer elytron (if elytral 
lengths differ slightly side to side). 

Sclerites associated with the male aedeagal sac flagel- 
lum proved essential for species diagnosis and circum- 
scription within the . /ophoides assemblage of cryptic 
species. Dissected aedeagi were temporarily slide-mount- 
ed in glycerin, and viewed under phase contrast micros- 
copy using an Olympus BH2 scope. At least one male 
specimen from each collecting series was dissected, with 
the cleared aedeagal median lobe assessed for the config- 
uration of the flagellum and the flagellar sheath. These 
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two structures occur at the apex of the internal sac, with 
the flagellum near the gonopore, and the flagellar sheath 
situated to the right of the gonopore (Figs 7H, 14B, 14F, 
14H). A broad sclerotized plate is situated to the left of 
the gonopore and flagellum; herein called the dorsal 
plate. The parameral configuration varies among the spe- 
cies treated, both in shape and setation (Figs 8, 13, 16). 
For diagnosis of the adelphotaxa M. eyrensis and M. pery- 
phoides, the numbers of setae along the ventral margin of 
the right, or ventral paramere were assessed in 10 individ- 
uals of the former and 15 of the latter. The distributions of 
setal numbers were compared using the Wilcoxon rank- 
sum test for individual samples with unequal sample sizes 
(Snedecor and Cochran 1980). 

Other structures of the male genitalia and female re- 
productive tract and gonocoxae are presented as in Li- 
ebherr (2018), with figured abbreviations presented in 
Table 1. Terminology of the female characters follows 
Liebherr and Will (1998). For presentation of male geni- 
talic characters, and female reproductive tract characters, 
the numbers of individuals dissected, examined, and pho- 
tographed are provided parenthetically (n = X) at the start 
of those sections. The numbers of individuals measured 
to calculate ratios of various external structures are pre- 
sented at the beginning of each diagnosis. Specimens that 
were chosen for measurement included both the largest 
and smallest individuals, males and females, and repre- 
sentatives from multiple localities. Type label data are 
presented verbatim, including typeface. 

Nomenclatural actions conform to The Code (1.C.Z.N. 
1999). In order to clarify the ambiguous status of al- 
lotypes under the current version 4 of The Code (San- 
tiago-Blay et al. 2008), the allotype for MZ darlingtoni, 
Sp. n. is designated as an allotypic paratype. 

Cladistic methods are identical to those utilized in the 
earlier associated analysis of New Caledonian Mecy- 
clothorax (Liebherr 2018), augmented with the following 
additional data. Two additional characters are reported, 
with these characters added to the end of the prior char- 
acter matrix so as not to disturb the character numbering 
scheme presented in Liebherr (2018, pp. 6-11, Supple- 
mentary Material 1). These characters include: 

137. Clypeus with: two setae, one each side (0); with 
four setae, two each side, the medial pair smaller (1). 

138. Spermathecal duct: of equal width/sclerotization 
from base to spermatheca (0); sclerotized and broader ba- 
sally, a narrow membrane at midlength (1, Fig. 9A—B). 

Additional taxon-related information is also presented 
below, including the addition of the newly described spe- 
cies M. isolatus and M. jameswalkeri, the addition of male 
genitalic characters for M. curtus (characters 92-113) and 
both male genitalic and female reproductive tract charac- 
ters for M. punctatus (characters 92—136). The previously 
mentioned M. sp. n. D (Liebherr 2018) is newly described 
as M. darlingtoni. Thus the present taxon-character ma- 
trix includes 68 terminals representing 67 species and 139 
characters. The analysis 1s rooted at Neonomius laevicol- 
lis Sloane, a member of the subtribe Moriomorphina, and 
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Table 1. Key to abbreviations for morphological structures 
labelled in illustrations of male genitalia, female reproductive 
tracts, and female gonocoxae. 


Abbreviation Structure 
af apical face, male aedeagal median lobe 
afs apical fringe setae, basal gonocoxite 
ams apicomedial seta, basal gonocoxite 
ans apical nematiform setae, apical gonocoxite 
bc female bursa copulatrix 
co female common oviduct 
des dorsal ensiform seta, apical gonocoxite 
dp dorsal or left plate, male internal sac 
fl flagellum, male aedeagal internal sac 
fp flagellar plate, male aedeagal internal sac 
fs flagellar sheath, male aedeagal internal sac 
gcl basal gonocoxite, female 
gc2 apical gonocoxite, female 
gp gonopore, male aedeagal internal sac 
hg hindgut 
hs helminthoid sclerite, female bursa 
les lateral ensiform setae, apical gonocoxite 
ovo ostial ventroapical operculum, male 
r ramus, female basal gonocoxite 
Sc sagittal crest, male aedeagus 
sd spermathecal duct, female 
sg spermathecal gland, female 
sp spermatheca, female 
ssd sclerotized spermathecal duct, female 
VSS ventrobasal spicular sclerite, male sac 


thus outside the ingroup representatives of this analysis 
which are all members of the subtribe Amblytelina (Li- 
ebherr 2018). Within Amblytelina, the genera related to 
Amblytelus Erichson comprise the primary outgroup to 
the various representatives of Mecyclothorax (Liebherr 
2018, table 1). 

Cladistic data were compiled using WinClada (Nix- 
on 2002) with the search for most-parsimonious clado- 
grams using the parsimony ratchet (Nixon 1999) with 
tree searches run using NONA (Goloboff 1999). Tree 
searches were conducted using standard WinClada de- 
faults for 1000 iterations of the ratchet. Once the shortest 
trees were found using NONA and the ratchet, the results 
were checked using TNT (Goloboff and Catalano 2016). 
The TNT analysis used sectorial search, the ratchet, tree 
fusing, with the minimum tree cache set at 50 trees. 


Results 


Cladistic analysis 


The NONA/WinClada analysis found 2 shortest trees of 
1232 steps in 1000 iterations of the ratchet (C.I. = 0.21, 
R.I. = 0.67), with the strict consensus collapsing 1 node 
and resulting in a consensus tree length of 1235 steps 
(Fig. 1A). The TNT search for 1000 minimum-length 
trees, using sectorial search and the ratchet, also resulted 
in 2 trees of 1232-step length (3,572,933,738 rearrange- 
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---> Neo laevicollis EOZ 
---> Par brevistylus WOZ 
---> Epe lindensis OZ 
---> Amb matthewsi EOZ 
---> Dys amplipennis EOZ 
---> Amb brevis OZ 
---> Amb curtus EOZ 
---> Qec lewisensis QOZ 
--> Qec storeyi QOZ 
---> Qec impressipennis QOZ 
---> Qec inflatus QO0Z 
---> Euc isolatus sp. n. WOZ 
--> Euc curtus EOZ 
---> Euc moorei EOZ 
---> Euc punctatus OZ 
--> Euc blackburni WOZ 
---> Euc eyrensis EOZ 
---> Euc peryphoides EOZ 
---> Euc cordicollis EOZ 
---> Euc lophoides EOZ 
---> Euc darlingtoni sp. n. EOZ 
---> Euc jameswalkeri sp. n. WOZ 
Meo bellorum NNZ 
Meo rectus NNZ 
Meo spiculatus NNZ 
Meo amplipennis NNZ 
Meo eplicatus NNZ 
Pha laterovatulus NC 
Pha laterorectus NC 
Pha laterosinuatus NC 
Pha laterobustus NC 
Pha megalovatulus NC 
Pha paniensis NC 
Pha manautei NC 
Pha mouensis NC 
Pha kanak NC 
Pha picdupinsensis NC 
Pha najtae NC 
Pha octavius NC 
Pha plurisetosus NC 
Pha fleutiauxi NC 
Pha jeanneli NC 
Mec monteithi Nf 
Mec goweri LH 
Mec howei LH 
Mec brispex PNG 
Mec andersoni PNG 
Mec andersoni long PNG 
Mec amingwiwae PNG 
Mec gressitti PNG 
Mec globicollis Bo 
Mec baehri PNG 
Mec medioconstrictus PNG 
---> Mec lateralis EOZ 
---> Mec minutus OZ 
Mec kavanaughi PNG 
Mec sedlaceki PNG 
Mec oopteroides SNZ 
Mec otagoensis SNZ 
Mec lissus Jv 
Mec basipunctus Jv 
Mec rectangulus Jv 
Mec marau FP 
---> Mec ambiguus EOZ 
Mec rotundicollis NZ 
Mec montivagus HI 


---> Mec punctipennis OZ 


A 


Mec sculptopunctatus SP&A 


Euc isolatus sp. n. WOZ 


$B 66 68 80 82 95 OF 124 128 131 


39 


=O=0=0——— Euc curtus EOZ 
1 o 64 


Of 3 Of F P.O 2 oe oD 


20 42 65 


69 83 S& 135 


12 26 41 50 61 
O 
1 


Euc moorei EOZ 


% 128 


33 34 47 51 83 72 77 


2 16 18 19 
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Euc punctatus OZ 


2 2 3 he BE EA TT ss 


Euc blackburni WOZ 


Euc eyrensis EOZ 


Euc peryphoides EOZ 
Euc cordicollis EOZ 


Euc darlingtoni sp. n. EOZ 


441-113: 114 128 


Euc lophoides EOZ 


65 68 
=O 
the 

18 


2 
Ble 
Blea 
&llo 


ah 


181 


— Euc jameswalkeri sp. n. WOZ 


Mecyclothorax 
lophoides 


complex 


B 


Figure 1. Cladograms resulting from cladistic analysis. Species terminals are labeled with species epithet and three-letter abbrevi- 
ation of relevant generic or subgeneric name: Neo, Neonomius Moore; Par, Paratrichothorax Baehr; Epe, Epelyx Blackburn; Amb, 
Amblytelus Blackburn; Dys, Dystrichothorax Baehr; Euc, Eucyclothorax Liebherr; Qec, Qecyclothorax Liebherr; Meo, Meonochi- 
/us Liebherr and Marris; Pha, Phacothorax Jeannel; Mec, Mecyclothorax Sharp. Areas occupied by the included taxa are indicated 
by abbreviations following species epithets: Bo, Borneo; EOZ, eastern Australia, i.e. restricted to east of the Nullarbor Plain; FP, 
French Polynesia, Tahiti; HI, Hawaiian Islands, Maui; Jv, Java; LH, Lord Howe Island; NC, New Caledonia; Nf, Norfolk Island; 
NNZ, North Island of New Zealand; NZ, generally distributed across New Zealand; OZ, generally distributed across Australia; 
PNG, Papua New Guinea; QOZ, restricted to Queensland, Australia; SNZ, South Island of New Zealand plus Chatham Islands; 
SP&A, St. Paul and Amsterdam Islands; WOZ, western Australia, 1.e. restricted to west of the Nullarbor Plain. A. Strict consensus 
cladogram of 2 equally most-parsimonious trees. Green-colored terminals represent mainland Australian taxa. B. Resolved cladistic 
relationships of 11 Mecyclothorax (Eucyclothorax) spp. represented in all cladograms. Character numbers are shown to left of clado- 
gram edges, character states to right. Filled boxes represent characters that change to the indicated state only once on cladogram. 
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ments tried). The consensus cladogram maintains mono- 
phyly of the five previously recognized Mecyclothorax 
subgenera (Liebherr 2018), although the subgenus Oecy- 
clothorax is hypothesized to be the adelphotaxon of the 
other four subgenera. The four subgenera Eucyclothorax, 
Meonochilus, Phacothorax, and Mecyclothorax s. s. are 
hypothesized as successive sister groups (Fig. 1A). In 
all trees, relationships proposed for the Australian Mecy- 
clothorax species are identical: e.g. Fig. 1B for the spe- 
cies of subgenus Eucyclothorax. 

Cladistic analysis demonstrates the Australian Me- 
cyclothorax fauna to be composed of several species or 
species assemblages interpolated among non-Australian 
taxa. The Queensland Qecyclothorax represent a the ear- 
liest divergent clade in Australia (Fig. 1A). Subgenus 
Eucyclothorax, a principal focus of this study, comprises 
the next divergent lineage (Fig. [A—B). Subgenus Mecy- 
clothorax, by far the most diverse component of the ge- 
nus with over 350 species included (Liebherr 2013, 2015, 
2017, 2018), is represented in mainland Australia by only 
four species; the adelphotaxa M. Jateralis and M. minu- 
tus, and the more widespread species M. ambiguus and 
M. punctipennis. This subgenus diversified first in New 
Guinea, with species from Lord Howe and Norfolk Is- 
lands, and Borneo cladistically derived from that grade 
(Fig. 1A, Liebherr 2018). The Australian species pair M. 
lateralis plus M. minutus (Fig. 1A) are related to New 
Guinean taxa, whereas a third Australian species—M. am- 
biguus—is the adelphotaxon to M. rotundicollis of New 
Zealand. Most spectacularly, M. punctipennis is the most 
closely related species to not only M. sculptopunctatus of 
the St. Paul and Amsterdam Islands, but also to M. monti- 
vagus, the most generalized Hawaiian species that serves 
in this analysis as the surrogate representative for the 239 
Mecyclothorax species that have radiated from a single 
ancestor in the Hawaiian Islands (Liebherr 2015). 


Taxonomic treatment 


At present, the best means to determine Australian Me- 
cyclothorax beetles to genus is the key of Moore (1963), 
though the phylogenetic relationships of the Moore’s rec- 
ognized generic-level taxa are better represented in the 
analysis of Liebherr (2011a). It should be noted, howev- 
er, that the relationships of the Amb/ytelus-related genera 
and Mecyclothorax should be assessed using the present 
analysis (Fig. 1A) as the enhanced taxonomic represen- 
tation of Liebherr (2018) and this paper allow a more 
robust delineation of Mecyclothorax monophyly and its 
constituent subgenera. 

Species treatments below follow one of three formats: 
1, a diagnosis and full description of external characters 
for all newly described taxa; 2, an extended diagnosis 
presenting all salient external characters for previously 
described species of the MZ. lophoides species complex 
(see key below); and 3, brief diagnostic combinations suf- 
ficient to allow determination of the balance of species in 
the subgenera Eucyclothorax and Mecyclothorax. 
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Genus Mecyclothorax Sharp 


Mecyclothorax Sharp, 1903: 243 (type species Cyclotho- 
rax montivagus Blackburn by Andrewes 1939). 

Cyclothorax MacLeay, 1871: 104 (not Cyclothorax 
Frauenfeld, 1868; type species Cyclothorax punctipen- 
nis MacLeay by monotypy; synonymy Sloane 1903). 

Thriscothorax Sharp, 1903: 257 (type species Cyclotho- 
rax unctus Blackburn by original designation; synon- 
ymy Britton 1948). 

Atelothorax Sharp, 1903: 269 (type species Atelothorax 
optatus Sharp by monotypy; synonymy Britton 1948). 

Metrothorax Sharp, 1903: 269 (type species Metrothorax 
molops Sharp by Lorenz 1998; synonymy Britton 1948). 

Antagonaspis Enderlein, 1909: 488 (type species Antago- 
naspis sculptopunctata Enderlein by original designa- 
tion; synonymy Jeannel 1938). 

Loeffleria Mandl, 1969: 54 (type species Loeffleria glo- 
bicollis Mandl by monotypy; synonymy Baehr and 
Lorenz 1999). 

subgenus Phacothorax Jeannel, 1944: 84 (type species 
Phacothorax fleutiauxi Jeannel by original designa- 
tion; synonymy Liebherr and Marris 2009). 

subgenus Meonochilus Liebherr & Marris, 2009: 10 (type 
species Tarastethus amplipennis Broun by original 
designation; synonymy Liebherr 2018). 

subgenus Eucyclothorax Liebherr, 2018: 12 (type species 
Cyclothorax blackburni Sloane by original designation). 

subgenus Qecyclothorax Liebherr, 2018: 14 (type species 
Mecyclothorax storeyi Moore by original designation). 


Diagnosis. Moore (1963) diagnosed Mecyclothorax based 
on: 1, apical palpomeres glabrous; 2, pronotum cordate; 
3, male parameres narrowed apically. These characters 
were chosen to differentiate Mecyclothorax from Neono- 
mius Moore, a genus now placed far from Mecyclothorax 
in the subtribe Moriomorphina. The first character works 
well for Mecyclothorax, with the rare occurrence of very 
short setae on the apical palpomeres, those setae about 
0.10 the palp’s maximal diameter. Since Moore’s pio- 
neering exposition, pronotal shape has been shown worth- 
less for diagnosing Mecyclothorax given the great diver- 
sity in shape among the Tahitian (Perrault 1984, Liebherr 
2013), Hawaiian (Liebherr 2015), and New Caledonian 
species (Liebherr 2018). The male parameres differ in con- 
figuration among the various subgenera of Mecyclothorax, 
but as Moore proposed, both right and left parameres are 
elongate and setose apically (Liebherr 2018, fig. 5). Other 
characters that diagnose Mecyclothorax from various oth- 
er taxa in tribe Moriomorphini, both symplesiomorphic- 
ally and synapomorphically (Liebherr 2011a), include: 
1, labrum truncate to moderately and broadly emarginate 
apically; 2, ligula truncate medially between the 2 mar- 
ginal setae, paraglossae elongate; 3, pronotal base at least 
moderately punctate; 4, elytral humeral margin smooth, 
without tooth at humeral angle; 5, female apical ventrite 
with median patch of 4—5 smaller setae. 
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Figure 2. Pronota, dorsal view, of mainland Australian Mecyclothorax spp.: A, M. (Eucyclothorax) moorei;, B, M. (Eucyclothorax) 
punctatus; C, M. (Eucyclothorax) curtus, D, M. (Eucyclothorax) blackburni, E, M. (Eucyclothorax) darlingtoni, F, M. (Eucyclothorax) 
lophoides, G, M. (Eucyclothorax) eyrensis lectotype; H, M. (Eucyclothorax) peryphoides holotype; I, M. (Eucyclothorax) cordicollis; 
J, Mecyclothorax (s. s.) lateralis paralectotype; K, M. (s. s.) minutus lectotype; L, M. (s. s.) ambiguus, M, M. (s. s.) punctipennis. 
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Nomenclatural note. Sloane (1915) described Me- 
cyclothorax ovalis from Manjimup, WA, with label data 
(ANIC): Manjimup, W.A. / 31.12.13 T. G. S. // Mecy- 
clothorax / ovalis Sl. Type // Holotype [pink label]. The 
pink holotype label is consistent with those used by P. J. 
Darlington, Jr. during his curation of the Sloane collection 
in 1957 (Darlington 1962: 328). The specimen is mostly 
destroyed, with only partial remnants of the legs remaining 
glued to the card. As such, because the holotype specimen 
can no longer be used to diagnose the species nor the spe- 
cies’ generic placement, a neotype is designated. As this 
neotype designation is required to stabilize both the con- 
cept of this species and the species’ new generic combina- 
tion, such an action is valid under Article 75 of The Code 
(1.C.Z.N. 1999). Therefore a Neotype male (MCZ specimen 
deposited in ANIC) is hereby designated: Mullewa, W.A. 
/ Sept. 19 1931 // Australia / Harvard Exp., / Darlington 
/! MCZ // Neotype / Mecyclothorax / ovalis Sloane / det. 
J.K. Liebherr 2004 [black-margined red label]. These spec- 
imens, both neotype and others in the series (MCZ) exhibit 
densely setose apical palpomeres as well as the small ovoid 
body diagnostic for Neonomius Moore (1963). The male 
genitalia conform to the configuration observed in the sub- 
tribe Moriomorphina (Liebherr 2011a), with both param- 
eres broad, parallel-sided with rounded apices, and the right 


paramere ventrally setose, as observed in the generic type 
species N. /aevicollis (Sloane) (Moore 1963, fig. 7). Based 
on these characters, Sloane’s species is newly combined 
as Neonomius ovalis (Sloane), comb. n. Among species of 
Neonomius, N. ovalis is diagnosable from the sympatric N. 
australis (Sloane) by: 1, the smaller body size, standardized 
body length 3.2-3.6 mm for the N. ovalis neotype series — 
agreeing with Sloane (1915; 451) — versus 5.0 mm for N. 
australis (Sloane 1915: 450); and 2, the reddish-brown 
body color versus “black, nitid; legs piceous-red; antennae 
reddish (Sloane 1915, 450)” for N. australis. Neonomius 
ovalis can be diagnosed from the other two southeastern 
Australian species placed in the genus — N. /aevicollis 
(Sloane) and WN. /aticollis (Sloane) — by the apically less 
convex elytral interval 8, versus the laterally compressed, 
subcarinate interval 8 characterizing those two species. The 
type locality for M. ovalis (Sloane) becomes Mullewa. That 
Moore et al. (1987) did not recognize Sloane’s Mecyclotho- 
rax ovalis as a member taxon of Neonomius Moore is based 
on the lack of any other specimens in the ANIC beyond 
the destroyed holotype of M. ovalis Sloane, whereas Dar- 
lington made this nomenclatural connection, but only for 
specimens he deposited in the MCZ. 

All other names placed under Mecyclothorax Sharp in 
Moore et al. (1987: 147-149) are treated below. 


Key to the adults of the species of Mecyclothorax Sharp from mainland Australia 


This key can be used to identify all mainland Australian species of Mecyclothorax. All previously recognized species 
of subgenus Qecyclothorax revised by Baehr (2003) are included, with his key couplets complemented by the addition 


of M. lewisensis estriatus subsp. n. 


1 Prosternum punctate, either with punctures longitudinally oriented within a medial depression anterad procoxae, or 
more broadly distributed across the apical half of the prosternum (subgenus Eucyclothorax Liebherr)..............cceceeeees 2 
Prosternum smooth medially, though an impunctate depression may be present between procoxae ............::06:eeeee eee 13 


2 Proepisternum punctate either along the prosternal suture, or more broadly across apical half of entire sclerite........ S 


Proepisternum impunctate near prosternal suture and on median surface, though punctures may be present in the 
ECC OMS Kelly SME all (ROO Gh BI ai: taka mene Sal lece oc henme - aoe temlemtea ates Ebel tings cette Sans cP cto picna morte lads Ads ebh ttt: Seeded sstcheence ed 7 
Pronotum densely punctate across entire surface, the punctures deep and round (Fig. 2A—-B)...........cccceeceeee eee eeeeeeee ees 4 
Pronotal disc impunctate, punctures, if present, small and restricted to the pronotal base (Fig. 2D-l)..............::26: 6 
Elytral striae 1-5 present and evident on disc (Figs 3B-E, 4); elytra broad basally, lateral margins subparallel, humeri 
extended laterally so that the humeral angles lie laterad to the positions of pronotal hind angles ...............:::::eeeeeeees 5 
Elytral striae 1-4 present on disc, though the punctures indicating the strial positions irregular and distant and stria 4 
indicated by only a few very shallow punctures (Fig. 3A); elytra constricted basally, the lateral margins convexly divergent 
Rot BRAC O TRA eeN Weel gcd Rothe ee gy eee Se Se. RO cae ON ae ea CS A M. moorei Baehr 
Dorsal punctation denser and finer, pronotal discal punctures separated from each other by distances equal to the punc- 
tural -ciameters: (lise 2 By mans ens sree er eel ears ene eres oes et Ned SoA nas Mckee aes aE eS Meet M. punctatus (Sloane) 
Dorsal punctures larger, less dense, pronotal discal punctures irregularly separated from each other by distances 1-2x 
Selal diameters (eetBaeneCOuOa silos i ace cte st oi Boh irs ees Neer ee | es =r ee ba Es Pas, eh Pc M. punctatus peckorum Baehr 
Pronotum transverse, MPW/PL = 139-1.47, lateral margins broadly convex with hind angle indicated by denticle on convex 
lateral margin (Fig. 2C); elytra broad, lateral margins convex posterad rounded humeri, MEW/EL = 0.71-0.76 ..............0: 
AS os: LUE 2 aM, Anes sso PSmh shy ae EN pe Pine CU nine chan 21 Su haar CORD. eo oe Nae, PBB ets Meee Bok tikes wed Nae h tS tks Wee M. curtus (Sloane) 
Pronotum narrow, distinctly cordate with narrow base, MPW/PL = 1.09-1.12, lateral margins constricted and parallel 
anterad projected hind angles (Fig. 2D); elytra quadrate, narrow, lateral margins parallel, MEW/EL = 0.62-0.66.......... 
Reprera te fcr hy eerie ha doe Nee pe eee Ue Rory «5 Ae tiple ley oe ba Pegaso i am eh eee Reale 8 MeL Oe pet da M. blackburni (Sloane) 
Pronotum constricted basally, the lateral margins straight to sinuate anterad the well-defined hind angles (Figs 4, 5A-C) 
GIVE, [ODNONGE SIS DECISS-CONMMOLEN et A eee 2 Be eer cere te ee epee RN a ect i Bae ame A eo ote lee ta 8 
Pronotum broadly ovoid, hind angles only suggested as change of curvature of lateral margin at basal pronotal seta (Fig. 
EO Fradilinr Mla nner Pee Made diene Re eden Ata aeter cei end hacen a renner eA eS dP crrcs ithe hail ee: M. isolatus Liebherr, sp. n. 


dez.pensoft.net 


Dtsch. Entomol. Z. 65 (2) 2018, 177-224 185 


8 


10 


11 


12 


18 


Alpe) 


Pronotum quadrisetose, both lateral and basal setae present, pronotal basal margin not beaded medially, though mar- 
gin may be beaded for short distance mesad hind angle (Fig. 2F-l)............ccccceccceece cece eeeeeeceeeeeeeeeeeeseeseeeeeeeseeeeseeeaeees o 
Pronotum bisetose, hind angles glabrous, pronotal basal margin beaded medially (Fig. 2E, 4A-B) .............:: eee 10 
Pronotum very narrow basally relative to transverse breadth at midlength, MPW/BPW = 2.23-2.32 (Fig. 2E); posterior 
margin of eye in dorsal view broadly margined by gena, ocular lobe ratio = 0.84—0.88; parascutellar striole consisting 


Oe ONSO avec Ue LUbeGue <<. WE eM). tea Me ead a 8 eee. altaeMl lal ekcin ils Jeet Eeeeh temee M. darlingtoni Liebherr, sp. n. 
Pronotum narrow basally but less transverse at midilength, MPW/BPW = 1.68 (Fig. 4B); eyes covering most of ocular 
lobe, EyL/OLL = 0.95; parascutellar striole consisting of 7-8 isolated punctures ........... M. jameswalkeri Liebherr, sp. n. 


Dorsal body surface rufopiceous to rufous, legs paler with femora, tibiae and tarsi flavous (Fig. 5A-C); male aedeagal internal 
sac either with flagellum much longer than flagellar sheath (Fig. 14D-F), or with sheath bifurcated apically (Fig. 14G-H).. 11 
Dorsal body surface piceous, legs dark, femora fuscous, tibiae and tarsi paler, brunneous with piceous cast (Fig. 4C-D); 
male aedeagal internal sac with flagellum and flagellar sheath of moderate, equal length, the flagellar sheath un- 
aI ecr nel its O MG mice dety ice Waki Behe er Ec Die ce sone ne i. SRP miele ca eee cee hoe. Re M. lophoides (Chaudoir) 
Elytral disc dark brunneous to rufopiceous, suture and lateral margins concolorous with disc, though apex may be 
broadly paler, rufoflavous (Fig. 5B—-C); surface of discal elytral intervals subiridescent due to dense transverse-line mi- 
crosculpture, sutural stria smooth or irregularly punctate in apical half (Fig. 12D-E); pronotal lateral margins shallowly 
concave anterad obtuse or obtuse-rounded hind angles (Fig. 2H-I), basal pronotal seta set in expanded marginal bead 
that is only slightly broader at hind angle versus anterad in lateral CONCAVILY............cceceecceeeceeceeeeeeeeeeeeeeeeeseeeeeeneeseeees A 
Elytral disc rufous, suture and lateral margins with piceous cast (Fig. 5A); surface of discal elytral intervals glossy, mi- 
crosculpture obsolete, vaguely defined transverse lines visible at margins of reflected microscope illumination, sutural 
stria distinctly punctate in apical half (Fig. 12C); pronotal lateral margins deeply, distinctly concave anterad slightly 
obtuse, well-projected hind angles (Fig. 2G), basal pronotal seta set in middle of upraised triangle defined laterally and 
BelsalvalysFOme Lal -iieiel 1 S...22, etree ay ANN a Seen ove tank eT wn serenely. £5 e ea ances na Re ve ERN es M. eyrensis (Blackburn) 
Pronotal lateral marginal depression broader, margin upraised in a bead, hind angles obtuse, with marginal depression 
continued mesoposteriorly for short distance beyond basal pronotal seta (Fig. 2H); elytral apex concolorous with disc, 
only the lateral marginal depression near subapical sinuation narrowly paler (Fig. 5B); standardized body length 4.3—5.0 
PMI cat sc copcled tobe eev yeas cet ben MRE ner dnt cur Reade ini Deve wee ReMi enon poke Ea i atures cn ah, ead M. peryphoides (Blackburn) 
Pronotal lateral marginal depression very narrow, margin not upraised in a bead, hind angles obtuse-rounded, with mar- 
ginal depression terminated posteriorly at basal pronotal seta (Fig. 21); elytral apex broadly, diffusely paler, rufoflavous, 


in contrast to the dark brunneous disc (Fig. 5C); standardized body length 4.0-4.7 mm............... M. cordicollis (Sloane) 
Elytra with a single dorsal elytral seta in third interval, situated near elytral midlength (Fig. 5D); standardized body 
lehetita2s6=327 mimeesubeenus OeevelotiorexLiCDOeih) 2-28 soot. nies codke Mlbss deere, aMule se eG, eed ae BRR, 14 
Elytra with two dorsal elytral setae in third interval (Fig. 6); standardized body length 4.9-6.4 mm (subgenus Me- 
(Cav {Os KON LA1€) (Pe? CSCI N= 14 ©) Rae oe See 2, RMON os SRR ean reer Raa rei ae eo RR oP, A 21 
Clypeus bisetose; base of pronotum coarsely punctate, basal angles without seta, anterior transverse impression deep; 
male aedeagus inverted from ground-plan condition so that it everts toward right SIC@........ 0... cceceeee cece eeeeeeeeeeeeeeeeeees 15 
Clypeus quadrisetose; base of pronotum not or sparsely punctate, basal angles with seta, anterior transverse impres- 
sion barely indicated; male aedeagus oriented in groundplan condition so that apex everts toward left side.............. 16 
Pronotum not sinuate in front of base; aedeagus larger, apex shorter and wider, internal sac with two small spinose 
areas in front (Baehr 2003, fig. 1A) (Bellender Ker Range, Massey Range, QLD)..............:::::::0 M. storey! storeyi Moore 
Pronotum slightly sinuate in front of base (Baehr 2003, fig. 3A); aedeagus smaller, apex longer and narrower, internal 
sac without spinose areas in front (Baehr 2003, fig. 1B) (Bartle Frere Range, QLD) ..............:.::5 M. storey! frerei Baehr 
Lateral margins of pronotum not perceptibly sinuate posteriorly (Baehr 2003, fig. 3G); genital ring with broad, moder- 
ately clohizae abe rcpactac OOS. ie. UE) cewek ies eerie tn ons WAN a ear tytn  cdeees nits GMP healt MAMET vag eater e eins Sore & 17 
Lateral margins of pronotum perceptibly sinuate posteriorly (Baehr 2003, fig. 3C, E); genital ring, when known, with 
Natrent elongate apexaBachieZoO se Te: CD tee. > oe eee te Naati sens cfedahesshetieaadttarocetledasede tins ests cguectattses:soeieeatee estes 18 


Spinose fields with apex of aedeagal ostium smaller, situated at left and right sides (Baehr 2003, fig. 1E) (southwestern 
part of Atherton Tbld.: Mt. Fisher, Mt. Hugh Nelson, Mt. Father Clancy, Malaan Rd. nr. Palmerston Hwy., QLD)............. 
Fos hs 2M ved Peek fans 8 a) 4 il tan Ba oe Sere Peay PE Pee oR ae Ld 22 ee Wace eek age Ree eee A ce ke | 2 Ba 2 A M. inflatus inflatus Baehr 
Spinose fields with apex of aedeagal ostium very large, situated only at the right side (Baehr 2003, fig. 1F) (Upper Boul- 
Gercreekeat Water isltll irae, FOU eS 5a Oe oe oe ance wstmodees etree cee fr hog ee A M. inflatus spinifer Baehr 
nikieG:Sthiae-ofrelyvtracatimost lishtily impresseciana Whely UMC TARC: 5s, 2 Abed cateedels wag bh tavees ks eb, tA asd eels! 19 
Four inner striae of elytra impressed and finely punctate (Baehr 2003, fig. 3F; Isley Hills, ne. Atherton Tbld., QLD)...... 
eran ee ei ot ae notre SA tae eet Me | Br eh lA REARS Lier ihe Ot Ree ipa Ret Be PRM 5 oer od M. impressipennis Baehr 
Inner four elytral striae evident on disc, consisting of distinct rounded punctures separated along the stria by 1-2 punc- 
TPS rchalMehens (Bae lies? OOS. MS, S10, Nrerre dae ta gyni ee gave ventana Ne ee mee Garena eter pre ee paces Guard nclat ale en areutect tana Se Sines eeaeaet ed 20 
Only the sutural stria slightly impressed on elytral disc, striae 2-4 completely absent, the planar discal surface inter- 
rupted only by the puncture associated with the dorsal elytral seta (Fig. 5D; Brandy Creek nr. Conway N. P, QLD)........ 
che tteretechchte It nab yr aerie ty tins POUT, whet Peerta tithe Woes incihtree—bte tr ANP UD obit Jewrae ORE OT ah M. lewisensis estriatus Liebherr, subsp. n. 
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Apex of aedeagus rounded off, genital ring with longer apex (Baehr 2003, fig. 1C); pronotum with comparatively wider 
base, ratio base/apex > 1.20 (Carbine Tbld., Thornton Peak, Mt. Pieter Botte, north of Thornton Peak, QLD)............... 
FE SR RAS oe RRND RAR ANAM RASS IRN Se a RR RA OR SARA RENE Ae SAREE Se SARA Ad ARR EER A M. lewisensis lewisensis Moore 
Apex of aedeagus sharply spined, genital ring with considerably shorter apex (Baehr 2003, fig. 1D); pronotum with 
comparatively narrow base, ratio base/apex < 1.17 (Mt. Hemmant, Mt. Halcyon, Roaring Meg Ck., mountain tops nr. 
Cape-Tribulation, allinorth of Thornton Peak; OLD). ...........steceies-essencense sr cndensessntexealiesascasial M. lewisensis uncinatus Baehr 
Dorsal body coloration brunneous to rufous, legs concolorous or only slightly paler than lateral elytral intervals (Fig. 
GASB PalaSGULeiialpSClareno Se lhe. seed cea Beas a verses cnoel ee ween cect taeda Aeot RZ ears os Mowe Reg Re a eect ce eesipahu ee eae Uinee ene BR? 
Dorsal body coloration rufopiceous to piceous, legs flavous, contrastingly paler than lateral elytral intervals (Fig. 6C-D); 
reas erie lar SOC fe seit te 8 tly BR ne acon todas 2s te ee oe Eh ch PR omer ee a Oe Nett coer Ode Utah cee ee oat tt enna Zo 
Elytra bicolored, intervals 2-6 brunneous to rufopiceous, contrastedly darker than rufous sutural interval and flavous 
intervals 7-9 (Fig. 6A); elytra broad, MEW/EL = 0.78-0.81; body size larger, 5.2-6.4 mm.......... M. lateralis (Castelnau) 
Elytral disc, suture and margins concolorous, rufoflavous to rufobrunneous (Fig. 6B); elytra narrower, MEW/EL = 0.68- 
Gs7D sDOdy:SIZe.Siital Gl, 7G 2 o7 SK GAR See. eect eee oMiSed, Eke ats atten. temas sce tea tes ore geeed «eset: att eeet M. minutus (Castelnau) 
Pronotal lateral marginal depression moderately broad, extended laterally as far as distance from lateral pronotal seta 
to marginal depression (Fig. 2L); elytral disc with well-developed transverse microsculpture, a mixture of transverse 
sculpticells 2-3x broad as long and loosely connected transverse lines, the surface with bluish iridescence; male aedea- 
gal apex broadly subquadrate, the tip subangulate (Fig. 15C) 20.2.0... cece eceee cee ce ees eeeeeeeeeeeeeeeees M. ambiguus (Erichson) 
Pronotal lateral marginal depression broad, extended laterally 3-4x as far as distance from lateral pronotal seta to mar- 
ginal depression, the extended margin translucent (Fig. 2M); elytral disc glossy, ill-defined transverse lines and elongate 
sculpticells present over portions of surface; male aedeagal apex narrowly rounded, the tip slightly downturned (Fig. 


Subgenus Eucyclothorax Liebherr 


Diagnosis. Beetles assigned to this subgenus have the pros- 
ternum punctate, with punctures either: 1, distributed over 
the lateral reaches of the prosternum and medial reaches 
of the proepisternum; 2, more generally distributed across 
both sclerites; 3, lining a median depression anterad the 
prosternal process; 4, lining the prosternal-proepisternal 
suture; or 5, lining a transverse preapical depression (Li- 
ebherr 2018, fig. 2D—F). The pronotum may be distinctly 
punctate (Fig. 2A—B) or not (Fig. 2C-I), but in all species 
the median pronotal base is coplanar to only slightly de- 
pressed relative to the pronotal disc, not greatly depressed 
as in Australian species of subgenus Mecyclothorax (Fig. 
2J—M). The vertex is transversely flat to convex, without 
a transverse dorsal impression, or neck. Generally the 
species conform to the full complement of standard setae; 
formula ++/++/+2++. However the basal pronotal seta is 
absent in M. darlingtoni and M. jameswalkeri, the paras- 
cutellar seta is polymorphically present or absent within 
M. punctatus, and M. isolatus exhibits only a single dorsal 
elytral seta. Body size ranges from small to moderately 
large, with standardized body length 2.7-6.0 mm. 

All Eucyclothorax spp. are characterized by male gen- 
italia that possess a flagellum, flagellar sheath, and dor- 
sal plate at the apex of the internal sac, as well as robust 
aedeagal median lobes, 1.e. dorsoventrally broad (Figs 7, 
14). The female reproductive tract is configured with the 
spermathecal duct joined ventrally to the juncture of the 
common oviduct and the bursa copulatrix (Fig. 9). A hel- 
minthoid sclerite is present on the bursal wall ventrad the 
juncture of the spermathecal duct and common oviduct. 
Like all other Mecyclothorax, the gonocoxae have setae 
along the apicolateral margin of the basal gonocoxite 
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(Fig. 10), and the apical gonocoxite has 1-3 (usually 2) 
lateral ensiform setae. 


Mecyclothorax moorei Baehr 


Figures 2A, 3A, 7A—B, 8A, 9A, 10A, 11A 
Mecyclothorax moorei Baehr, 2009: 90. 


Diagnosis (n = 2). This species is diagnosed by the broad- 
ly punctate pronotal disc (Fig. 2A), punctate head with 
a transverse line of about 5 large punctures between the 
posterior supraorbital setae, and convex, smooth elytra 
with only striae 1-4 in evidence, striae 2-4 only a series 
of small isolated punctures. The prosternum and proepis- 
ternum are also broadly punctate, the punctures large and 
separated from each other by a distances equal to the 
punctural diameters (Liebherr 2018, fig. 2F). The punctate 
pronotal disc, head, and prosternum + proepisternum are 
shared with M. punctatus, but the pronotal punctures are 
more numerous and less separated in M. punctatus (Fig. 
2A-B), with about 30 punctures each side in M. moorei, 
and about 60 each side in M. punctatus. In addition, the 
elytral striae are more distinct in M. punctatus, with stri- 
ae 1—5 present in the basal half of the elytra, though the 
punctures of stria 5 are smaller and shallower. The ely- 
tra of M. moorei are more ovoid, with the lateral margins 
more narrowly rounded behind the subangulate humeri 
(Fig. 3A—B). Whereas the parascutellar seta is present or 
absent in M. punctatus, and if present appearing short and 
narrow, this seta is well developed in M. moorei, with the 
setal articulatory socket set within a depression coinci- 
dent with the base of the parascutellar striole, the seta as 
long as the breadth of 2-3 elytral intervals. The eyes of 
M. moorei are convex but they cover only the anterior 4/5 
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Figure 3. Mecyclothorax (Eucyclothorax) spp., dorsal view: A, M. moorei; B, M. punctatus, NSW, C, M. curtus, D, M. blackburni; 
E, M. isolatus holotype. 


of the ocular lobe: EyL/OLL = 0.83—0.86. Finally, males — of their monophyletic relationship within subgenus Eu- 
of this species, MZ punctatus, and M. curtus all exhibit 2. cyclothorax (Fig. 1B, character 83). Standardized body 
setae each side of the apical abdominal ventrite, an un- —_ length 3.2—3.3 mm. Setal formula ++/4+4+/4+2++. 

usual character state within Mecyclothorax, and evidence 
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Figure 4. Mecyclothorax (Eucyclothorax) spp., dorsal view: A, M. darlingtoni;, B, M. jameswalkeri holotype; C, M. lophoides lec- 
totype, Melbourne; D, MZ. lophoides, ACT: Smoker’s Gap. 
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Figure 5. Mecyclothorax spp., dorsal view: A, M. (Eucyclothorax) eyrensis, paralectotype; B, M. (Eucyclothorax) peryphoides; 
C, M. (Eucyclothorax) cordicollis; D, M. (Qecyclothorax) lewisensis estriatus holotype. 
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Male genitalia (n = 2). Aedeagal median lobe apex 
narrowly rounded and only slightly projected beyond 
apical ostial margin (Fig. 7A); aedeagal internal sac 
elongate, membranous, with apical dorsal plate, fla- 
gellum, and flagellar sheath (Fig. 7B); right paramere 
narrow, elongate, with 6 setae along the ventral margin, 
1—2 apical setae, and the dorsal margin glabrous except 
for a small apical seta (Fig. 8A); left paramere broadly 
quadrate basally, the apical 1/3 of length very narrow in 
contrast to broad base. 

Female reproductive tract (n = 1). Bursa copulatrix 
elongate, columnar (Fig. 9A); helminthoid sclerite elon- 
gate; spermathecal duct basally expanded and sclerotized, 
the more apical portion of duct membranous and of lesser 
diameter; basal gonocoxite with 2 larger setae laterally 
along apical margin (Fig. 10A), a very small seta medial- 
ly near margin; apical gonocoxite broad basally, breadth 
more than half length; lateral ensiform setae elongate, ~ 
0.60 length of apical gonocoxite; apical nematiform se- 
tae in subbasal sensory furrow. 

Type information. Holotype male (AMS): site 32AR 
NSW Banda Rd about 4.5 km E Hastings Forest Hwy 
31°09’S 152°25’E Mount Boss State Forest 17 1100m 
(NPWS Survey) 4 Feb—9 Apr 1993 M. Gray, G. Cassis 
(AMS K241125) (Baehr 2009). 

Distribution and habitat. / moorei is restricted to 
northeastern New South Wales (Fig. 11A), with popula- 
tions allopatrically distributed relative to eastern popu- 
lations of the more southerly distributed MZ punctatus. 
Recorded elevations of collecting localities range from 
110 m near Ramornie and 1100 m in Mt. Boss State For- 
est (Baehr 2009). Philip Darlington collected this species 
in Bellangry Forest NW of Wauchope (MCZ). All speci- 
mens are vestigially winged. 


Mecyclothorax punctatus (Sloane) 


Figures 2B, 3B, 7C, 8B, 9B, 10B, 11A 


Cyclothorax punctatus Sloane, 1895: 449. 

Mecyclothorax punctatus, Sloane, 1903: 585; Moore 
1984: 163, fig. 12. 

Mecyclothorax punctatus peckorum Baehr, 201 6a: 94. 


Diagnosis (n = 5). This species is most similar to M. 
moorei, with several diagnostic characters differentiat- 
ing the two listed there. The eyes are large and convex, 
largely covering the ocular lobes; EyL/OLL = 0.92-0.96. 
The elytra are broad, with broadly rounded humeri (Fig. 
3B). The single available female specimen assignable to 
M. p. peckorum has the elytral base broad, slightly differ- 
ent from the nominate form. However the pronotal and 
elytral strial punctures are deeper and less dense in M. 
Pp. peckorum-—as reported in Baehr (2016a)-resulting in 
recognition of the two forms here. In addition, the paras- 
cutellar seta is much less in evidence among individuals 
of this species. When present it is short and fine, and it 
is certainly absent from the majority of examined spec- 
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imens. Standardized body length 2.7—3.2 mm. Setal for- 
mula ++/++/+2++. 

Male genitalia (n = 1). Aedeagal median lobe apex 
narrowly rounded and not projected beyond apical ostial 
margin (Fig. 7C); right paramere narrow, elongate, with 
~10 setae along the ventral margin, 2 apical setae, and the 
dorsal margin with 3 small setae (Fig. 8B); left param- 
ere broadly expanded basally, its dorsal margin convex, 
the apical 1/3 of length very narrow in contrast to broad 
base. Baehr (201 6a, fig. 2) documents a short leftward ex- 
pansion on the median lobe apex of M. p. peckorum. The 
parameral setation of the two subspecific forms is identi- 
cal (Fig. 8B; Baehr 2016a, fig. 2). 

Female reproductive tract (n = 1). Bursa copulatrix 
elongate, columnar (Fig. 9B); helminthoid sclerite elon- 
gate; spermathecal duct basally expanded and sclerotized, 
the more apical portion of duct membranous and of lesser 
diameter; basal gonocoxite with 3 larger setae laterally 
along apical margin (Fig. 10B); apical gonocoxite broad 
basally, breadth more than half length; lateral ensiform 
setae broad, elongate, length about 0.5x length of apical 
gonocoxite, setal surface longitudinal striate; apical nem- 
atiform setae in subbasal sensory furrow. 

Type information. For M. punctatus, Lectotype female 
(SAMA) hereby designated: white card with “5104” and 
“N.S.W.” in red ink // N.S. Wales // punctatus Sloane // J. 
7252 / Mecyclothorax / punctatus / M.S. Wales / Cotype 
[red ink] // Lectotype 9 / Cyclothorax / punctatus Sloane / 
det. J.K. Liebherr 2004 [red label with black border]. For 
M. punctatus peckorum, Holotype male (ANIC, not seen): 
Pemberton Warren N.P. WA 12 Jul. 1980 S. & J. Peck 
SBP 106 // Berlesate karri litter and moss (Baehr 2016a). 

Distribution and habitat. Following Baehr’s (2016a) 
circumscription of this species, it is distributed across an 
easterly set of populations in southern New South Wales 
and northern Victoria (Fig. 11A), plus a disjunct set of 
western localities in the southwest region of Western Aus- 
tralia. Sloane wrote of the type series, “I have found it in 
considerable numbers under logs and the leaves of saplings 
at a place about twenty-five miles north-west from the town 
of Urana. It is sluggish in its movements (Sloane, 1895: 
449-450).” Thus the type locality is very close to one of the 
localities where he collected types of M. cordicollis (Sloane 
1900). More recently, specimens from the western local- 
ities have been collected via litter sifting of jarrah forest 
litter (Eucalyptus marginata Donn ex Sm.). All specimens 
are vestigially winged. 


Mecyclothorax curtus (Sloane) 


Figures'2€,. 3€} 7D, 8C, 9C,. 10G, 11B 


Cyclothorax curtus Sloane, 1895: 448. 
Mecyclothorax curtus Sloane, 1903: 585. 


Diagnosis (n = 4). The transverse pronotum—MPW/PL 
= 1.39-1.47 with nearly impunctate median base and 
broadly convex margins (Fig. 2C), and broad, subpar- 
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Figure 6. Mecyclothorax (s. s.) spp., dorsal view: A, M. lateralis, B, M. minutus; C, M. ambiguus, D, M. punctipennis. 


dez.pensoft.net 


192 James K. Liebherr: Taxonomic review of Australian Mecyclothorax Sharp.... 


allel elytra (Fig. 3C), are unique within Mecyclothorax, 
unmistakably diagnosing this very rarely collected spe- 
cies. The pronotal hind angles are defined by denticles on 
a more broadly convex margin, the basal pronotal setae 
associated with a broadened marginal bead at their point 
of insertion. There are 5—6 minute punctures each side 
on the median base inside the laterobasal depressions, 
which are marked by 2-3 oblique lines of larger punc- 
tures associated with the depression (Fig. 2C, left side). 
Ventral prothoracic punctation is restricted to the lateral 
reaches of the prosternum (Liebherr 2018, fig. 2D). The 
lateral margins of the abdominal ventrites are also dis- 
tinctly punctate, the punctures distributed densely and 
irregularly enough to give the surface a dented look. As 
in the above two species, both males and females have 
4 setae along the apical margin of the apical abdominal 
ventrite. As in M. punctatus, the eyes are large and con- 
vex, EyL/OLL = 0.87-0.91. However unlike M. puncta- 
tus and M. moorei, the elytral striae are fully developed, 
with all striae evident nearly to the elytral apex. There 
is a well-developed carina immediately laterad stria 7 
that extends from the position of the posterior series 
of lateral elytral setae to the elytral margin distad the 
well-developed elytral plica, parsimoniously interpreted 
as a parallelism also observed in M. blackburni (Fig. 1B, 
Liebherr 2018, fig. 2L). The apical palpomeres bear a 
sparse pelage of very short setae, a character otherwise 
only observed within the genus in Norfolk Island’s M. 
monteithi. Standardized body length 3.8—4.1 mm. Setal 
formula ++/++/+2++, 

Male genitalia (n = 1). Aedeagal median lobe apex 
narrowly rounded with broad dorsal expansion, the api- 
cal face of the lobe concave (Fig. 7D); flagellum short, 
associated with very elongate sclerotized saccal surface 
herein interpreted as flagellar sheath (single available 
male with sac uneverted); right paramere elongate but 
broad apically (Fig. 8C), the paramere more robust than 
in other Eucyclothorax (Figs 8, 13), and with ventral 
surface bearing only a single short seta complementing 
the 2 long apical setae, and the dorsal surface glabrous; 
left paramere broad basally (as in males of M. moorei 
and M. punctatus), but also broad apically, the apex 
more than half the breadth of base, a single longer seta 
present at apex. 

Female reproductive tract (n = 1). Bursa copulatrix 
elongate, columnar (Fig. 9C); helminthoid sclerite with 
distal projection; spermathecal duct elongate, more than 
twice length of spermathecal reservoir, the duct moder- 
ately sclerotized, undulated along length; basal gono- 
coxite with a single large seta laterally along apical mar- 
gin (Fig. 10C); apical gonocoxite very broad, the base 
extended and recurved basally so that lateral margin is 
distinctly concave; lateral ensiform setae broad, dorsal 
ensiform seta situated medially so that its apex extends 
beyond medial margin; apical nematiform setae in sub- 
basal sensory furrow. 

Type information. Holotype (ANIC): specimen on 
white triangle, lacking head and prothorax // C. curtus SI. 
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(type) / Bendigo. W.W.F. / 1176; “1176” is in Sloane’s 
specimen list for 1893/94 (ANIC, unpubl. data). 

Distribution and habitat. The lone holotype was col- 
lected by W.W. Froggatt at Bendigo, Victoria. Besides 
the holotype, I have had the opportunity to examine only 
a second specimen from Bendigo (MVM), two speci- 
mens from Sea Lake, Victoria (Fig. 11B; ANIC, MVM) 
and a single female from 27 km W Manangatan (ANIC). 
This last specimen is labeled “South Australia’, but 
based on the locality data it must be from Victoria. Noth- 
ing 1s recorded concerning this species’ habits, though 
occupation of a terrestrial microhabitat associated with 
forest vegetation near water would be consistent with 
the habits of its adelphotaxon, the sister-species pair 
moorei and M. punctatus (Fig. 1B). All specimens are 
vestigially winged. 


Mecyclothorax blackburni (Sloane) 


Figures 2D, 3D, 7E, 8D, 9D, 10D, 11B 


Cyclothorax blackburni Sloane, 1898: 472. 
Mecyclothorax blackburni Csiki, 1929: 487 (see Nomen- 
clatural note). 


Diagnosis (n = 5). Beetles of this species are very nar- 
row-bodied, with a narrow, cordate pronotum (Fig, 2D), 
and narrow, subparallel elytra and an elongate head (Fig. 
3D). The pronotal median base is coplanar with the disc, 
but distinguished by the presence of about 14 large deep 
punctures each side. The right pronotal hind angles pro- 
trude both laterally and posteriorly in association with a 
broadened marginal bead at the articulatory socket of the 
basal pronotal seta. Otherwise the pronotal lateral margin 
is extremely narrow, defined only by a marginal bead. Ba- 
sally the elytral striae consist of series of closely spaced 
punctures, their separations equal to their diameters. 
Puncture size decreases, and puncture distances increase 
laterally and apically on the elytra, with stria 7 represent- 
ed by only a few small punctures at mid-length. Interval 
8 is broadly convex apically, and the elytral plica is well 
developed and evident in dorsal view. Ventrally, the body 
punctation includes a punctate median depression anterad 
the prosternal process, punctures along the lateral reaches 
of the prosternum, and a punctate anteapical groove (Li- 
ebherr 2018, fig. 2E). The lateral reaches of the mesoster- 
num, metasternum, and all of the metepisternum are also 
intensely punctate. The basal 3 abdominal ventrites are 
covered with numerous small punctures laterally, and the 
suture between visible ventrites 2 and 3 is traceable only 
as a Shallow groove. The apical margin of the male apical 
abdominal ventrite bears the usual 2 setae, 1 each side, 
but also 4 small medial setae in the position observed in 
Mecyclothorax females. Standardized body length 4.2— 
4.9 mm. Setal formula ++/++/+2++. 

Male genitalia (n = 2). Aedeagal median lobe very 
broad and only slightly curved, the apex with subacum- 
inate ventroapical projection and a broadly convex dor- 
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soapical expansion resulting in a broadly concave apical 
face (Fig. 7E); flagellum short, flagellar sheath robust, and 
dorsal plate lightly sclerotized, difficult to discern in single 
available uneverted male; right paramere narrow, with 4 
small setae ventrally and dorsal surface glabrous (Fig. 8D); 
left paramere broad basally, narrowly attenuate apically. 

Female reproductive tract (n = 1). Bursa copulatrix 
elongate, extended dorsodistally beyond juncture of com- 
mon oviduct and bursa (Fig. 9D); helminthoid sclerite ro- 
bust, with distal projection; spermathecal duct straight and 
slightly longer than spermathecal reservoir, evenly, moder- 
ately sclerotized; basal gonocoxite with 1 larger seta api- 
cally, a smaller seta present or not (Fig. 10C); apical gono- 
coxite narrowly triangular, narrowed apically to acuminate 
apex; lateral ensiform setae narrow, moderately elongate; 
apical nematiform setae in apical sensory furrow. 

Type information. Holotype male (SAMA): card 
mounted // TY Pinjarrah // Holotype M. blackburni / PJD 
SI. [red label]. 

Nomenclatural note. Sloane (1903) proposed the re- 
placement of Cyclothorax MacLeay (1871) (not Frauen- 
feld 1868) with Sharp’s Mecyclothorax (1903), mention- 
ing the new combinations of M. /ateralis (Castelnau), M. 
fortis (Blackburn) = M. minutus (Castelnau) [NEW SYN- 
ONYMY herein], VM. punctatus (Sloane), and M. curtus 
(Sloane). By not mentioning M. blackburni, nor also M. 
eyrensis (Blackburn), 4 peryphoides (Blackburn), M. 
cordicollis (Sloane), M. minutus (Castelnau), and M. 
punctipennis (MacLeay), Csiki (1929) became the first to 
propose these combinations (see also below). 

Distribution and habitat. M. blackburni is known 
only from coastal Western Australia (Fig. 11B) from 
Perth south to Harvey (ANIC, 2 specimens). The Perth 
locality is denoted as “Bridgel’a’ (MVM, 1 specimen), 
which is here interpreted to be an abbreviation of Bridge- 
leigh, a remnant area of bush vegetation in Swan Valley, 
Wanneroo. Commander J.J. Walker, Royal Navy, col- 
lected a specimen at Fremantle in 1914 (BMNH). When 
Sloane (1898) described the species based on one speci- 
men received from Arthur Lea he listed no biological in- 
formation, and none accompanies the other four available 
specimens. Those four specimens are all macropterous. 


Mecyclothorax isolatus, sp. n. 


http://zoobank.org/B4 1 F0209-F1A F-4C25-BAED-3315A834227C 
Figures 3E, 11B 


Diagnosis (n = 1). The larger body size, standardized 
body length 6.0 mm, ferruginous body color, and broadly 
transverse, ovoid pronotum (Fig. 3E) serve to diagnose 
this species from others of subgenus Eucyclothorax, 
except perhaps the smaller-bodied M. curtus (Fig. 3C). 
However the lateral margin of the pronotum is broadly 
rounded behind in this species, with the margin explanate 
in the region of the basal pronotal seta. The metathorax 
is remarkably abbreviated, more so than in any other 
Australian species of Mecyclothorax, with the metepis- 
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ternum transversely broader than its lateral length. The 
elytra exhibit a subcarinate ridge along the eighth interval 
dorsad the subapical sinuation, reminiscent of such a car- 
inate ridge observed in M. blackburni. The carinate ridge 
lies dorsad a well-developed internal elytral plica, with 
the plica and elytral margin fitting into a corresponding 
invagination along the margin of the apical abdominal 
ventrite, thereby forming, in concert with the conjoining 
of the elytra at the suture, a very robust, shell-like hind- 
body. Finally, there is a single dorsal elytral seta on each 
elytron (Fig. 3E), situated near midlength as observed in 
species of subgenus Qecyclothorax (Fig. 5D). Setal for- 
mula +/+/+/+/4+/1/+/+. 

Description. Head capsule elongate, frons with me- 
dial depression but otherwise convex mesad the deep, 
sinuous frontal grooves; frontal grooves deeply and 
obliquely continued onto clypeus toward lateral clypeal 
margins; labrum slightly emarginate apically; antennae 
filiform, antennomere 9 length 2.36x breadth; mandibles 
moderately elongate, overall length 1.57x distance from 
anterior condyle to lateroapical labral margin; eyes well 
developed and moderately convex, ocular lobe broadly 
projected, outer eye surface of same curvature behind 
as posterior portion of lobe meeting gena, ocular ratio = 
1.47, ocular lobe ratio = 0.79; mentum tooth with sides 
obtuse, apex broadly rounded; ligular apex moderately 
narrowed, 2 ligular setae separated by 3 setal diameters; 
paraglossae thin, extended 1/2* as far past ligular margin 
as distance from base to ligular margin; mentum broad, 
breadth/length across the lateral lobes = 3.25. Pronotum 
broadly ovoid, MPW/PL = 1.31, without any indication 
of hind angles save a slight change of curvature of the 
lateral margin at the hind seta; articulatory socket of lat- 
eral seta 1 setal diameter mesad deepest part of marginal 
depression; median base convex, unmargined medially 
though broadly upraised mesad laterobasal depressions; 
base convex anterad basal margin, slightly depressed rel- 
ative to convex disc, and separated from disc by broad, 
smooth oblique depressions that extend to laterobasal 
depressions; about 8 indistinct punctures each side from 
midline to mesal margins of laterobasal depressions, the 
depressions broadly extended to explanate lateral mar- 
gin, with a low upraised tubercle in the middle of each 
depression; median longitudinal impression fine, well in- 
dicated, crossed by transverse wrinkles on disc; anterior 
transverse impression broad, shallow medially, not indi- 
cated laterally; anterior callosity slightly, broadly convex, 
a well-defined marginal bead along front of pronotum; 
front angle moderately protruded, tightly rounded: pros- 
ternal process broadly depressed between procoxae; pros- 
ternum smooth and convex medially, indistinctly punc- 
tate anterolaterally with an indistinct anteapical groove 
consisting of broad punctures that anastomose into a 
groove along lateral reaches; proepisternum impunctate, 
however prosternal-proepisternal suture lined with about 
5 indistinct punctures; proepimeron with broadly raised 
posterior bead, the suture with proepisternum smooth. 
Mesepisternum punctate at its deepest portion, about 
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Figure 7. Male aedeagus, right view (unless stated otherwise), for Mecyclothorax (Eucyclothorax) spp.: A, M. moorei, NSW: Bellangry 
For.; B, M. moorei, NSW: Bellangry For.; C, M. punctatus, VIC: Sea Lake; D, M. curtus, VIC: Bendigo; E, M. blackburni, WA: Fremantle; 
F, M. darlingtoni, QLD: Woondom For. Res.; G. same specimen left view; H, M. darlingtoni, QLD: 30 mi. N Brisbane. 


6 deep punctures in 1—2 dorsoventral rows. Elytra with 
striae 1-5 composed of isolated punctures in basal half, 
less punctate though traceable in apical 1/3 of length, 
stria 6 represented by small, isolated punctures at mid- 
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length, stria 7 absent except near apex mesad subcarinate 
eighth interval dorsad subapical sinuation; sutural stria 
broadly depressed in apical half in association with con- 
vex sutural interval, the elytra conjoined apically; stria 8 
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Figure 8. Male parameres of Mecyclothorax (Eucyclothorax) spp., ectal view, right paramere above in each pair, left paramere below: 
A, M. moorei, NSW: Bellangry For.; B, M. punctatus, VIC: Sea Lake; C, M. curtus, VIC: Bendigo; D, M. blackburni, WA: Fremantle. 


a series of deep, interrupted punctures at midlength, deep 
and continuous mesad the posterior series of lateral ely- 
tral setae; lateral elytral setae arrayed in 7 + 6 (anterior 
series setae and posterior series setae), with the posteri- 
or seta of the anterior series slightly separated from the 
rest; subapical sinuation angulate, abruptly curved ante- 
riorly, with well-developed internal elytral plica visible 
in quarter view, though obscured by the elytral margin in 
dorsal view. Metepisternum short, trapezoidal, maximum 
breadth 1.1 lateral length, metepimeron broadly convex 
posteriorly; metasternal process with sides acute, apex 
narrow, triangular with margin very broad medially in 
apex of process. Abdomen with broad linear depressions 
on lateral reaches of visible ventrites 3-6; suture between 
ventrites 1 and 2 deeply sinuous laterally, ventrite 2 de- 
pressed within sinuosity; female with 2 setae each side 
and a median patch of 4-5 smaller setae; apical margin 
of the female apical ventrite with deep emargination each 
side bordered laterally by a vertical, sclerotized border, 
these emarginations and lateral wall fitting into the elytral 
plica above. Microsculpture absent from frons, the surface 
glossy, micropunctures visible across the surface; prono- 
tal disc and base with indistinct transverse microsculp- 
ture consisting of transverse lines and elongate meshes, 
these visible in surface irregularities such as wrinkles and 
depressions; elytral disc glossy with fine transverse lines 
faintly visible outside areas of reflection, elytral apex with 


transverse sculpticells visible in irregularly depressed ar- 
eas associated with striae; metasternum glossy with in- 
distinct transverse sculpticells, their breadth 2-3 length; 
abdominal ventrites glossy with swirling transverse mesh 
and transverse lines. Coloration of head rufous; antenno- 
mere | flavous, antennomeres 2-3 rufoflavous, 4-11 with 
brunneous cast; pronotal disc dark rufous, margins rufo- 
flavous; elytral disc rufobrunneous, sutural interval con- 
colorous, interval 9 and marginal depression, and apex 
narrowly rufoflavous; proepipleural margin rufous, rufo- 
flavous ventrally, proepisternum rufous; elytral epipleu- 
ron broadly flavous, margin darker, brunneous, metepis- 
ternum rufoflavous; abdominal ventrites rufoflavous with 
dark rufous posterior margins, apical ventrite with apical 
half rufoflavous; femora flavous; tibiae brunneous. 
Female reproductive tract (n = 1). The unique female 
holotype was not dissected, however the gonocoxae are 
exerted from the specimen allowing the following charac- 
ters to be assessed: basal gonocoxite with 2 stout apicolat- 
eral setae, medioapical surface glabrous (as in Fig. 10A); 
apical gonocoxite extended laterally at base, basal width 
about 0.7x length, 2 stout lateral ensiform setae along 
lateral margin of coxite and an elongate dorsal ensiform 
seta present; apical nematiform setae within fossa at about 
0.8 gonocoxite length. Thus the gonocoxal configuration 
is most like that of 14 moorei (Fig. 10A), another early 
divergent species within subgenus Eucyclothorax (Fig. 1). 
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— go2 
Figure 9. Female reproductive tract and gonocoxae of Mecyclothorax (Eucyclothorax) spp., ventral view: A, M. moorei, NSW: 
Werrikimbe N. P.; B, M. punctatus, VIC: Birchip; C, M. curtus, SA: Manangatan; D, M. blackburni, WA: Harvey; E, M. darlingtoni. 


QLD: Woondom For. Res; F, M. lophoides, ACT: Smoker’s Gap; G, M. eyrensis, SA: Telowie Gorge; H, M. peryphoides, ACT: 
Black Mountain; I, M. cordicollis, NSW: Gosford. 


Holotype female (ANIC): Walpole N.P. /Zig Zag Rd. WA Etymology. The adjectival species epithet isolatus sig- 
/ 20-27 June 1980/8. & J. Peck SBP 70B // berlesate /rot- —_nifies both the geographic isolation of this species that is 
ted log / litter and / fungi // HOLOTYPE / Mecyclothorax distributed in the south coast region of Western Australia 
/ isolatus / J.K. Liebherr 2018 (black-margined red label). (Fig. 11B), as well as the phylogenetic isolation of this 
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Figure 10. Left gonocoxa of Mecyclothorax (Eucyclothorax) spp., ventral view: A, M. moorei, NSW: Werrikimbe N. P.; B, M. punc- 
tatus, VIC: Birchip; C, M. curtus, SA: Manangatan; D, M. blackburni, WA: Harvey; E, M. darlingtoni. QLD: Woondom For. Res; 
F, M. lophoides, ACT: Smoker’s Gap; G, M. eyrensis, SA: Telowie Gorge; H, M. peryphoides, SA: Blackwood; I, M. cordicollis, 
NSW: Gosford. 
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e = M. moorei Baehr Ae, © = M. blackburni (Sloane) 
= = M. punctatus (Sloane) es pat e@ = M. curtus (Sloane) 
A O = M. punctatus peckorum Baehr = = M. isolatus, sp. n. 


a= M. darlingtoni, sp. n. 

© = M. lophoides (Chaudoir) * e = M. eyrensis (Blackburn) 

* = M. lophoides (Moore 1984: 164) © = M. peryphoides (Blackburn) 
e= WM. jameswalkeri, sp. n. x= type localities 


® = M. cordicollis (Sloane) 
-E 0 = M. lewisensis estriatus ssp. n. 


Figure 11. Distributional ranges of 11 Mecyclothorax spp. assigned to subgenus Eucyclothorax, plus newly described subspecies 
of M. lewisensis. 
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Figure 12. Distal portion of right elytron centered on apical dorsal elytral seta—sutural interval at left in view—showing differential 
punctation of sutural stria and striae 2 to 4: A, M. darlingtoni female; B, M. lophoides male, C, M. eyrensis paralectotype female; 
D, M. peryphoides male; E, M. cordicollis, paralectotype male. 


Species, as it comprises the adelphotaxon to all other spe- 
cies of subgenus Eucyclothorax (Fig. 1) 

Distribution and habitat. This species is known only 
from the tingle tree (Eucalyptus jacksoni Maiden) for- 
est in the south coast region of Western Australia (Fig. 
11B). The single individual was collected in berlesate 
moist enough to support growth of fungal hyphae (S. B. 
Peck, pers. comm.). The vestigialized flight wings occur 
in concert with an extremely abbreviated metathorax and 
a well-developed plical lock between the elytra and apical 
abdominal ventrite. This species’ adelphotaxic relation- 
ship to the remainder of subgenus Eucyclothorax (Fig. 
1) supports its long-term term persistence in this region 
since the early diversification of all Mecyclothorax. 


Mecyclothorax darlingtoni, sp. n. 


http://zoobank.org/1D1 DDESB-6CB1-4A6F-A5AD-C9586A3087AC 
Figures 2E, 4A, 7F-H, 9E, 10E, 11C, 12A, 13A 


Mecyclothorax sp. n. D, Liebherr 2018: 3 (non-valid ter- 
minal in cladistic analysis). 


Diagnosis (n = 5). This species and M. jameswalkeri 
are the only species of subgenus Eucyclothorax with 
glabrous hind pronotal angles (Fig. 2E). Of the two, M. 
darlingtoni is more broad-bodied (Fig. 4A—B), with: 1, a 
more transverse and basally constricted pronotum, MPW/ 
PL = 1.32—1.35, MPW/BPW = 2.21—2.32:; and 2, relative- 
ly broader elytra, MEW/EL = 0.70-0.75. Both species are 
characterized by large eyes, but the eyes of M. darling- 
toni do not cover as much of the ocular lobe; EyL/OLL 
= 0.84—0.88. The parascutellar striole in this species is 
composed of 4—5 small, deep, isolated pits arcuately join- 
ing the basal groove. Standardized body length 4.1-4.8 
mm. Setal formula ++/+—-/+2++, 

Description. Head capsule broad, vertex broadly con- 
vex between deep, sinuous frontal grooves, the grooves 
more shallowly continued onto clypeus; labrum broad- 


ly, moderately concave; mandibles moderately elongate, 
overall length 1.64~ distance from anterior condyle to la- 
teroapical labral margin; ocular lobes convexly projected, 
outer eye surface slightly more convex than posterior por- 
tion of lobe meeting gena; mentum tooth with sides acute, 
apex rounded; ligular apex moderately narrowed, 2 ligular 
setae separated by 2 setal diameters; paraglossae thin, ex- 
tended 2x as far past ligular margin as distance from base 
to ligular margin; mentum breadth/length across lateral 
lobes = 2.58. Pronotum with articulatory socket of lateral 
seta touching marginal depression; hind angles obtusely 
rounded, margin anterad angle slightly concave (Fig. 2E); 
median base completely margined, the marginal bead uni- 
form and continuous across width (Fig. 4A), base convex 
anterad basal margin, nearly coplanar with disc though 
disc 1s convex and upraised anterad toward middle of pro- 
notum; about 6 minute punctures on base each side of mid- 
line, laterobasal depression a shallow longitudinal depres- 
sion immediately anterad hind angle; median longitudinal 
impression fine, well indicated, crossed by oblique trans- 
verse wrinkles anterad base; anterior transverse impres- 
sion deep, punctate medially, fine and deep to front angle; 
anterior callosity slightly convex, defined posteriorly by 
deep transverse impression; front angle slightly protruded, 
tightly rounded; prosternal process with broad deep medi- 
an depression with 4 indistinct pits along its length; pros- 
ternum with anteapical groove that is deep and distinctly 
punctate laterally, smoother and more irregular medially, 
marginal bead of procoxal cavity bordered anteriorly by 
distinct, close-set punctures; proepisternum impunctate; 
proepimeron with broadly raised posterior bead, punc- 
tures along suture with proepisternum and anterad poste- 
rior bead. Mesepisternum punctate at its deepest portion, 
about 6 deep punctures in 1—2 dorsoventral rows. Elytra 
with striae 1-6 composed of isolated punctures in basal 
half, striae 2-6 reduced to absence in apical 1/3 of length 
(Fig. 12A), stria 7 absent except near apex from position of 
subapical sinuation to apical margin; sutural stria deeper in 
apical half in association with convex sutural interval, the 
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Figure 13. Male parameres of Mecyclothorax (Eucyclothorax) spp., ectal view, right paramere above in each pair, left paramere 
below: A, M. darlingtoni, QLD: Woondom For. Res.; B, VM. lophoides, NSW: Blackheath; C, M. eyrensis, SA: Telowie Gorge; D, MV. 
peryphoides holotype, SA: Woodville; E, M. cordicollis, NSW: Gosford. 


suture smooth from near position of apical dorsal elytral 
seta to apex (Fig. 12A); stria 8 deep, punctate and border- 
ing lateral marginal depression anteriorly, deeper, smooth 
and distinct mesad posterior series of lateral elytral setae; 
lateral elytral setae arrayed in 7 + 6 (anterior series setae 
and posterior series setae); subapical sinuation evident, 
abruptly curved anteriorly, but elytral plica covered by 
margin in dorsal view. Metepisternum moderately elon- 
gate, maximum width/lateral length = 0.63; metasternal 
process with sides acute, apex narrowly rounded, margin 
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very broad medially in apex of process. Abdomen with 
linear wrinkles on lateral reaches of visible ventrites 1—2, 
more rounded depressions laterally on ventrites 3-6; su- 
ture between ventrites 1 and 2 deeply sinuous laterally; 
males with 1 seta each side along margin of apical ventrite, 
females with 2 setae each side and a median patch of 4—5 
smaller setae; apical margin of the female apical ventrite 
with small convex projection medially. Microsculpture ab- 
sent from frons, the surface glossy, micropunctures visible 
across the surface; pronotal disc with shallow transverse 
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mesh, sculpticell breadth 3—-4~ length, pronotal base with 
evident, regular transverse mesh, sculpticell breadth 2—3 x 
length; elytral disc glossy with fine transverse lines, loose- 
ly connected into a mesh and producing an iridescent re- 
flection (Fig. 12A), elytral apex with elongate transverse 
mesh, surface iridescent; metasternum with distinct trans- 
verse mesh, sculpticell breadth 2—3= length; basal abdom- 
inal ventrites with swirling transverse mesh and transverse 
lines, surface iridescent. Coloration of vertex piceous, 
frons rufous near clypeus, clypeus rufoflavous; antenno- 
meres 1-3 rufoflavous, 4-11 with piceous cast; pronotal 
disc piceous; margins concolorous; elytral disc dark rufous 
with iridescent reflection, sutural interval concolorous, 
interval 9 and marginal depression rufoflavous; elytral 
apex narrowly brunneous; proepipleuron margin piceous, 
dark rufous ventrally, proepisternum rufopiceous; elytral 
epipleura rufoflavous apically, dark rufous ventrally, me- 
tepisternum dark rufous; abdominal ventrites rufopiceous 
with amber posterior margins, apical ventrite with apical 
half rufobrunneous; femora flavous with brunneous cast; 
tibiae brunneous with piceous cast. 

Male genitalia (n = 4). Male aedeagal median lobe 
robust, curved, with broad blunt apex, the apical mar- 
gin curled toward right resulting in a dorsoventral crease 
(Fig. 7H); internal sac with a robust flagellar sheath, 
attenuate flagellum, and broad, well-sclerotized dorsal 
plate (Fig. 7G—H); right paramere elongate, broader ba- 
sally, conchoid (Fig. 13A), ventral surface with ~9 setae 
along margin, dorsal margin with 4 setae; left paramere 
narrow basally, evenly narrowed to apex. 

Female reproductive tract (n = 1). Bursa copulatrix 
elongate, columnar (Fig. 9E); helminthoid sclerite robust 
with distal projection; spermathecal duct straight, short- 
er than spermathecal reservoir, evenly sclerotized; basal 
gonocoxite with 3-4 setae along apical margin, 2 larger 
laterally and the balance small and positioned medially 
(Fig. 1OE), an apicomedial seta present; apical gonocox- 
ite subtriangular, apex narrowly rounded; lateral ensiform 
setae small relative to gonocoxite length; apical nemati- 
form setae in apical sensory furrow. 

Types. Holotype male (MCZ deposited in ANIC): c30 
mi.N.of / Brisbane SQ / Mar. *58 / Darlingtons // HOLO- 
TYPE / Mecyclothorax / darlingtoni / J.K. Liebherr 2018 
(black-margined red label). Allotypic paratype female 
(MCZ deposited in ANIC): (same data as holotype, with 
black-margined red Allotype label). 

Paratypes (61 specimens). AUSTRALIA: Queensland: 
Brisbane, 30 mi. N, 11-1958, Darlingtons (CUIC, 1; MCZ, 
19); Mt. Webb, 3 km NE, 15. 03°S 145. 09°E, 03-v-1981, 
Calder (ANIC, 1); Woondom For. Res., Mothar Mtn. For. 
Dr., dry rainfor., palm gully, FMHD #2004-217, berl. 
wet litter along stream, Solidovnikov 1139, 26°15.77’S 
152°49.48’E, 380-400 m, 09—x1i-2004, Solidovnikov 
(CUIC, 2; FMNH, 24); FMHD #2004-218, berl. litter un- 
der palms, Thayer 1139, 26°15.77’S, 152°49.48’E, 09- 
xi+-2004, Thayer (CUIC, 3; FMNH, 10); Thayer 1139, 
pyr. fog old logs, 26°15.77’S, 152°49.48’°E, 380-400 m, 
09—x1i-2004, Thayer (FMNH, 1). 
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Etymology. The species commemorates Prof. Philip 
J. Darlington, who collected extensively across Austra- 
lia during various expeditions undertaken throughout his 
career. He personally developed the most extensive col- 
lection of Australian Carabidae housed in North America, 
allowing American scientists the ability to work with the 
fauna. He also curated the Thomas G. Sloane collection 
after its receipt by C.S.I.R.O., stabilizing the specimens 
and thereby preserving their information for future re- 
searchers. Although he focused on the New Guinea cara- 
bid fauna (summarized in Darlington 1971), he rightfully 
viewed the New Guinean fauna as an extension of the 
Australian, making biogeographic connections under- 
pinned by taxonomic relationships for much of the Aus- 
tralian Region (Wallace 1876). 

Distribution and habitat. M. darlingtoni is broadly 
distributed along the Queensland coast, with recorded 
localities spanning the vicinity of Brisbane to Mt. Webb 
in northern Queensland (Fig. 11C). The extensive num- 
bers of specimens collected in Woondom Forest Reserve 
(FMNH) were extracted from Berlese samples from me- 
sic litter under palms, or from wet litter along a stream. 
The single specimen from the northerly and, based on 
present specimens, disjunct Mt. Webb locality is mac- 
ropterous, as is one of the two specimens from Dalby, 
whereas all other specimens from southern Queensland 
are vestigially winged. 


Mecyclothorax jameswalkeri, sp. n. 


http://zoobank.org/27A7A 1 5F-BO9B-4B59-9F8E-CBOAA 17A78A2 
Figures 4B, 11C 


Diagnosis (n= 1). This, the second of two Australian spe- 
cies of subgenus Eucyclothorax— with M. darlingtoni— 
characterized by the absence of basal pronotal setae, can 
be diagnosed by aspects of the narrow body, including: 
1, a narrow, basally constricted pronotum, MPW/PL = 
1.28, MPW/BPW = 1.88; and 2, narrow, subparallel ely- 
tra, MEW/EL = 0.64. Like M. darlingtoni, the prosternum 
of this species has a punctate medial depression anterad 
the prosternal process, in this instance lined with 7 punc- 
tures. The prosternal anteapical groove is continuous and 
distinctly punctate laterally, more irregular and smooth- 
er ventrally. The eyes are large and moderately convex, 
and they cover much of the ocular lobe; EyL/OLL = 0.95. 
The parascutellar striole is composed of 7-8 deep, isolat- 
ed pits. Standardized body length 4.9 mm. Setal formula 
t++/+—/+2++, 

Description. Head elongate with large eyes (Fig. 4B), 
vertex broadly convex between deep, sinuously conver- 
gent frontal grooves that continue anterolaterally onto 
clypeus, anterior supraorbital seta in deep depression be- 
hind frontolateral callous; labrum broadly, slightly emar- 
ginate; mandibles elongate, overall length 1.9x distance 
from anterior condyle to lateroapical labral margin; men- 
tum tooth with obtuse side, apex shallowly bifid; mentum 
breadth/length across lateral lobes = 2.57. Pronotum with 
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lateral setal articulatory socket within associated expan- 
sion of lateral marginal depression, the lateral marginal 
depression otherwise broad enough to observe microscu- 
Ipture at its deepest part, 1ts margin beaded; hind angle ob- 
tusely rounded, the lateral margin slightly sinuate before 
angle; medial base unmargined inside marginal bead that 
extends only slightly inside hind angle, convex, with ~10 
small punctures each side from midline to laterobasal de- 
pression; laterobasal depression a narrow oblique groove 
extended from mesad sinuate lateral margin toward mid- 
dle of disc; median longitudinal impression very fine and 
shallow, occluded by broad, shallow transverse wrinkles, 
deepest between arms of anterior transverse impression; 
anterior transverse impression smooth, continuous from 
near midline to rounded, slightly protruded front angles; 
marginal bead of procoxal cavity lined anteriorly with 
3 small isolated punctures: proepisternum impunctate. 
Mesepisternum punctate at its deepest portion, about 9 
deep punctures in 2—3 dorsoventral rows. Elytra with se- 
rially punctate striae 1—6, stria 7 absent except near sub- 
apical seta; elytral punctures round with distinct center 
point, separated by their diameter on disc, smaller in stria 
6 where separated by 2 punctural diameters; sutural stria 
distinctly punctate basally, becoming smoother toward 
apical 1/4 of length, but sutural interval slightly con- 
vex (teneral condition?), the transition from punctate to 
smooth as in Fig. 12A; stria 8 deep, punctate and border- 
ing lateral marginal depression anteriorly, deeper, smooth 
and distinct mesad posterior series of lateral elytral setae; 
lateral elytral setae arrayed as 7 + 6 (anterior series setae 
and posterior series setae); subapical sinuation evident, 
abruptly curved anteriorly, but elytral plica covered by 
margin in dorsal view. Metepisternum moderately elon- 
gate, maximum width/lateral length = 0.44; metasternal 
process acute, apex knob-like, margins upraised, twice 
at broad at apex; metathoracic flight wing macropterous, 
veins evident in folded condition under teneral elytra, 
apex reflexed. Abdomen with linear wrinkles laterally on 
visible ventrites 1-3, shallow rounded depressions later- 
ally on ventrites 3-6; suture between ventrites 1 and 2 
slightly sinuate, deep midway along suture; female with 
2 marginal setae each side of apical ventrite plus a trap- 
ezoidal patch of 4 smaller medial setae. Microsculpture 
of frons indistinct, surface glossy, vertex with indistinct 
transverse mesh in parts; pronotal disc and median base 
with shallow transverse mesh, sculpticell breadth 3-4x 
length, sculpticells irregularly swirling in laterobasal de- 
pressions; elytral disc with transverse lines loosely con- 
nected into mesh, the surface subiridescent; elytral apex 
with transverse lines in a loose mesh, the convex, estriate 
surface iridescent. Coloration (assessed on single teneral 
specimen) of vertex rufous with brunneous cast; antenno- 
meres 1—3 rufoflavous, 4-11 with piceous cast; pronotal 
disc dark rufous, margins paler, flavobrunneous; elytral 
disc rufobrunneous, sutural interval concolorous, later- 
al marginal depression rufoflavous, translucent; elytral 
apex broadly flavobrunneous; proepipleuron rufoflavous, 
proepisternum rufobrunneous; abdomen rufobrunneous, 
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apical half of apical visible ventrite paler, rufoflavous; 
femora and tibiae flavous with brunneous cast. 
Female reproductive tract (n = 1). The single teneral 
female specimen of this species was not dissected. 
Holotype. Holotype female (BMNH): Albany / W. 
Australia / J.J. Walker // G. C. Champion Coll. / B. M. 
1927-09 // HOLOTYPE / Mecyclothorax / jameswalkeri 
/ J.K. Liebherr 2018 [black-bordered red label]. 
Etymology. This species commemorates James John 
Walker, Commander and Fleet Engineer, Royal Navy, 
active member and officer in many scientific societies— 
including President of the Linnean Society of New South 
Wales (Walker 1921)-and in retirement, an editor of 
the Entomologist’s Monthly Magazine (Poulton 1939). 
Walker’s collections from Australia and New Zealand 
were passed to George C. Champion, his brother-in-law, 
and then bequeathed by Champion to The Natural His- 
tory Museum, London. Walker’s collections were as far 
flung as the British Empire, with his naval duties taking 
him to places where he could collect. Among many other 
species, carabid beetles named after him include: Proto- 
paussus walkeri Waterhouse (1897) from China; Calo- 
soma walkeri Waterhouse (1898), junior synonym of C. 
oceanicum Perroud, from Australia; Rhaebolestes walk- 
eri Sloane (1903) from New South Wales; Duvaliomi- 
mus walkeri (Broun 1903), Megadromus walkeri (Broun, 
1903), and Mecodema walkeri Broun (1903), the last a 
junior synonym of Mecodema howitti (Castelnau 1867), 
all from South Island, New Zealand; and Trirammatus 
walkeri (Andrewes 1931) from Juan Fernandez Island. 
Walker’s collecting acumen can be attested to by his dis- 
covery of this broad assortment of carabid diversity. 
Distribution and habitat. The lone specimen of this 
species is from Albany, W.A. (Fig. 11C). We know noth- 
ing specific about the habitat in which this beetle was dis- 
covered. The specimen is macropterous with the wings 
bearing well-developed venation and a reflexed apex, the 
wing structures being visible through the very translucent 
elytra of the teneral specimen. Thus occupation of a ri- 
parian habitat requiring recolonization of habitat patches 
may be predicted (Darlington 1936, 1943). 


Mecyclothorax lophoides (Chaudoir) 
Figures 2F, 4C—D, 9F, 10F, 11C, 12B, 13B, 14A—-C 


Anchomenus lophoides Chaudoir, 1854: 135. 

Platynus lophoides Gemminger & Harold, 1868: 373. 

Cyclothorax lophoides Blackburn, 1892: 481. 

Agonum lophoides Csiki, 1931: 848. 

Mecyclothorax lophoides Moore, 1984: 164. 

Cyclothorax punctipennis Blackburn, 1889: 1388 (mis- 
identification?, Blackburn 1892: 481). 


Diagnosis (n = 5). This species is characterized by a nar- 
row, moderately cordate pronotum, the lateral margins 
slightly sinuate anterad obtuse, moderately projected 
hind angles (Fig. 2F); MEW/BPW = 1.57—1.68, MPW/ 
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PL = 1.18—1.22. The pronotal lateral marginal depression 
is very narrow, with only the narrowest indication of mi- 
crosculpture between the convex disc and the marginal 
bead. The hind angle is obtuse, rounded at its apex, with 
the basal pronotal seta set slightly anterad the angle. The 
marginal depression continues for only a short distance 
mesad the hind angle. The median base is covered with 
~10 erratically distributed small punctures each side of 
midline. The laterobasal depression is a longitudinal de- 
pression lined with 4—5 larger punctures, with the flat area 
between depression and the marginal bead also bearing 
several larger punctures. The prosternum is medially 
depressed from the prosternal process between the pro- 
coxae 1/2 the distance toward the anterior margin, the 
depression lined with 6—7 pits. The anteapical groove is 
shallowly punctate laterally, continuous and irregularly 
indented medially, and the marginal bead of the procox- 
al cavity is bordered anteriorly by about 3 very shallow 
punctures. The mesepisternum is punctate at its deepest 
portion, about 9 deep punctures in 2—3 dorsoventral rows. 
The elytra are narrowly subparallel (Fig. 4C—D), with the 
humeral angles distinctly obtuse; MEW/EL = 0.64—0.69. 
The parascutellar striole is composed of 4—6 small, deep, 
isolated punctures. Elytral striae 1-6 are present on the 
disc, though striae 2-6 are absent basally and from the 
apical quarter to half, the outer striae progressively short- 
er. The strial punctures are isolated, progressively so 
apically, and the sutural stria is smooth or only slightly 
punctate in the apical half (Fig. 12B). Body coloration 
varies from dark brunneous (Fig. 4C) to piceous (Fig. 
4D), with the legs correspondingly brunneous to piceous; 
i.e. there is less contrast between leg and body color than 
in M. peryphoides (Fig. 5B) or M. cordicollis (Fig. 5C). 
The elytral apex may be slightly paler than the disc in the 
brunneous specimens, however any difference is gradual, 
not a distinct transition as in M. cordicollis (Fig. 5C). El- 
ytral margins are concolorous with the disc in the darker 
specimens. Cuticular microsculpture is relatively less de- 
veloped in this species than in M. darlingtoni, M. james- 
walkeri, M. peryphoides, or M. cordicollis, with: 1, frons 
glossy, indistinct transverse lines visible over portions of 
the surface; 2, pronotal disc glossy with shallow elongate 
transverse microsculpture visible outside the area of re- 
flection; 3, flat elytral intervals covered with dense trans- 
verse lines producing an iridescent reflection. Standard- 
ized body length 3.8-4.9 mm. Setal formula ++/++/+2++. 

Male genitalia (n = 12). Aedeagal median lobe dor- 
soventrally broad, the apex broadly rounded and slightly 
projected beyond the apical margin of ostium (Fig. 14A, 
C); flagellum elongate and hooklike, the flagellar sheath 
of similar length, its surface scabrous (Fig. 14A—B), 
dorsal plate ovoid, lightly sclerotized (Fig. 14B); right 
paramere expanded basally, narrowed beyond midlength, 
the ventral surface with ~9 setae along margin, dorsal 
margin with 4 setae in apical half (Fig. 13B); left param- 
ere narrow basally, evenly narrowed to apex. 

Female reproductive tract (n = 2). Bursa copulatrix 
squat, as broad as long (Fig. 9F); helminthoid sclerite 
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broad basally, with distinct mediodistal projection; sper- 
mathecal duct straight, narrow, evenly sclerotized, as 
long as spermathecal reservoir; basal gonocoxite with 
4—5 apical setae plus a large seta at the apicomedial an- 
gle (Fig. 1OF); apical gonocoxite subtriangular, broadly 
rounded apically; lateral ensiform setae small, narrow; 
apical nematiform setae in apical sensory furrow. 

Type information. Lectotype male (MNHN) hereby 
designated: pointed specimen // Musaeo Chaudoir [red 
typeface] // Lectotype [red label] // Museum Paris / ex. 
Coll. Oberthur // Mecyclothorax (Ch.) det. P. M. Johns. 
There are also a male paralectotype and a female paralec- 
totype (MNHN). 

Distribution and habitat. 1 /ophoides is allopatrical- 
ly distributed to the south of its adelphotaxon M. darling- 
toni, with localities ranging from northeastern New South 
Wales southward through eastern N.S.W. to Melbourne 
(Fig. 11C). Non-type material and repositories include: 
A.C.T.: Paddy’s R. 1 mi. S Cotter Dam (ANIC, 1); Smok- 
er’s Gap 43 km SW Canberra (CAS, 10; CUIC, 2): NSW: 
Blackheath (MVM, 1); Braidwood (CUIC, 2; MCZ, 37); 
Mt. Kosciuszko (MCZ, 2); New England N. P., Thungutti 
Camp (ANIC, 3): VIC: Dandenong Ck. (MVM, 1); Gell- 
ibrand R., Otway Ranges (MCZ, 1); Oakleigh (MVM, 
1); Portland to Pt. Fairy (CUIC, 1; MCZ, 21); Wilson’s 
Promontory (ANIC, 1); Winchester (MCZ, 1). 

Specimens of this species collected by John Nunn on 
King Island (Moore 1984: 164) were preceded temporal- 
ly by beetles laid down from 143,000—75,000 years ago 
in subfossiliferous deposits at Yarra Creek, King Island, 
during the Pleistocene last interglacial (Porch et al. 2009). 
Long-term residence on King Island suggests the species 
can persist in communities ranging from the present more 
mesic, more seasonal forest types to the wetter, more ase- 
asonal forests present on King Island during the Pleisto- 
cene. All specimens are vestigially winged. 


Mecyclothorax eyrensis (Blackburn) 
Figures 2G, 5A, 9G, 10G, 11D, 12C, 13C, 14D 


Cyclothorax eyrensis Blackburn 1892: 480. 
Mecyclothorax eyrensis Csiki, 1929: 488. 


Diagnosis (n = 5). Among species of the M. lophoides 
complex this species stands out based on its rufous col- 
oration (Fig. 5A), and distinctly cordate pronotum with 
projected, nearly right hind angles (Fig. 2G). In the most 
melanized specimens, the forebody—head and pronotum— 
may be rufopiceous, but the elytra retain rufous color- 
ation, and the legs are pale, flavous, with a slightly smoky 
piceous cast. The eyes are moderately convex, MHW/ 
mFW = 1.51-—1.57, less convex than those of the other M. 
lophoides complex species (Figs 4, 5B—C). The prono- 
tum is quite constricted basally, MEW/BPW = 1.76-—1.82, 
and moderately transverse, MEW/PL = 1.22—1.28. The 
pronotal lateral marginal depression is moderately broad, 
with the marginal bead only slightly upraised. The me- 
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dian base is minutely punctate, with 5—8 isolated punc- 
tures each side from midline to the ill-defined laterobasal 
depressions, those defined mostly by a longitudinal line 
of larger punctures, with several larger punctures also 
present between that line and the marginal bead. The 
hind angle is right to slightly obtuse, with the posterior 
margin transverse and anterad the convex median basal 
margin, which is smooth not beaded. The prosternum 
is flat to depressed medially, the medial area bearing a 
longitudinal series of 7 distinct punctures. The anteapical 
groove is deep and distinctly punctate laterally, continu- 
ous and more shallowly punctate medially, and the mar- 
ginal bead of the procoxal cavity is bordered anteriorly 
by 5-6 strigose punctulae. The mesepisternum is covered 
with punctures, about 13 deep punctures arrayed in 3—4 
irregular rows. The elytra are relatively broad, MEW/ 
EL = 0.67—0.73, and flat medially on disc. Elytral stri- 
ae 1-4 bear large punctures, those serial punctures close 
set enough on the disc to depress the intervening cuticle. 
Strial punctation is more strongly developed in this spe- 
cies than in other species of the M. /ophoides complex 
(Fig. 12), with the sutural stria distinctly punctate mesad 
the posterior dorsal elytral seta. In this species cuticular 
microsculpture is less well developed than in the other M 
lophoides complex species, with: 1, frons smooth, glossy, 
with micropunctures sporadically visible across surface; 
2, pronotal disc glossy with sporadic micropunctures visi- 
ble, very transverse lines sporadically visible laterally and 
near concavities of median longitudinal impression and 
laterobasal depression; 3, elytral discal intervals largely 
glossy, with shallow transverse lines sporadically visible 
over surface (Fig. 12C), transverse microsculpture more 
developed on elytral apex where it forms an elongate 
transverse mesh, sculpticells 3-4x broad as long. Body 
coloration varies from a bright rufous, mostly in desert 
inhabiting beetles from the northern part of the range in- 
cluding the type locality of Leigh’s Creek (Fig. 11D), to 
darker with rufopiceous head and pronotum and rufous 
elytra at localities on the southern edge of the range; Mt. 
Remarkable and Telowie Gorge. Even in the darker spec- 
imens, the base of the pronotum is an amber rufous, the 
cuticle appearing translucent. Standardized body length 
4.2-5.5 mm. Setal formula ++/++/+2++. 

Male genitalia (n = 10). Aedeagal median lobe broad- 
est near basal 1/3 of length, ventral margin distinctly and 
evenly curved (Fig. 14D); internal sac bearing a long 
sinuous flagellum, a large bean-shaped dorsal plate, and 
a well-sclerotized, smooth flagellar sheath, the sheath 
length less than 1/4 flagellar length (Fig. 14D, as in Fig. 
14F); right paramere expanded dorsally in basal half, the 
dorsal margin convex, 7—11 setae along ventral margin 
and ~1 on dorsal margin (Fig. 13C); left paramere broadly 
quadrate basally, extended as a narrowly attenuated whip 
to apex. Comparing the dissected aedeagi of 10 M. eyren- 
sis males (e.g. Fig. 14D) and 16 M. peryphoides males 
(e.g. Fig. 14E) resulted in no discernible differences in 
overall shape of the median lobe, in curvature or expanse 
of the apex, in the basal bulb or development of the sag- 
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ittal crest, nor in structures of the internal sac such as the 
flagellum, flagellar sheath, or dorsal plate (Fig. 14D-—E). 
The only male genitalic differences noted between males 
of these two species involved the presence of fewer se- 
tae along the ventral margin of the right parameres of 7. 
eyrensis versus M. peryphoides (e.g. Fig. 13C—D). To 
determine whether these differences could diagnose the 
species, the numbers of setae along the ventral margin of 
the right paramere in 10 individuals of M. eyrensis (setal 
numbers: 7, 7, 8, 8, 8, 8, 9, 11, 11, 11) were compared to 
those in 15 individuals of MZ peryphoides (setal numbers: 
OO TOM Tay il nel hee = LOO sar Liss Wl jeeahseley: elit 17) 
using the Wilcoxon rank-sum test (Snedecor and Cochran 
1980). The distribution of values resulted in a minimal 
T, = 69, below the threshold value of 84 for a p = 0.01 
level of significance for difference between the two dis- 
tributions (Supplementary material 2). Even though the 
values among individuals overlap slightly in the 9-11 
setal counts, there is a statistically significant difference 
between the setal configurations of the two species. This 
significant difference augments the diagnostic differences 
found in the external characters. 

Female reproductive tract (n = 3). Bursa copulatrix 
short, slightly longer than broad (Fig. 9G); helminthoid 
sclerite broad basally, with narrow, elongate mediodis- 
tal projection; spermathecal duct elongate, sclerotized 
enough to hold coiled configuration, length ~2~ length of 
spermathecal reservoir; basal gonocoxite with 2-6 apical 
setae, 2-4 of those larger and the balance smaller, plus a 
similarly sized seta at the apicomedial angle (Fig. 10G); 
medial surface of basal gonocoxite with several small- 
er setae along length; apical gonocoxite subtriangular, 
narrowly rounded apically; lateral ensiform setae small, 
narrow; apical nematiform setae in apical sensory furrow. 

Type information. Lectotype male (BMNH) hereby 
designated: platen mounted with “2710 T / L. C. (red 
ink) // Type (round, red-margined label) // Blackburn 
coll. 1910-236 // Cyclothorax eyrensis Blackb. // Lec- 
totype Cyclothorax eyrensis Blackburn / J.K. Liebherr 
2006 [black-margined red label]. The abbreviation “L. 
C.” stands for Leigh Creek based on the labels below. 
Paralectotype female (SAMA): platen mounted with L. 
C. 2710 in red ink // Leigh Ck. C.A. / Blackb’s Coll. // 
Cyclothorax eyrensis BI. / Co-type // Mecyclothorax ey- 
rensis Blkn / S. Australia / Cotype [red ink] // Paralecto- 
type 2 / Cyclothorax / eyrensis Blackburn / det. J.K. Li- 
ebherr 2004 [black-margined red label]. The type locality 
is Leigh Creek, South Australia. 

Distribution and habitat. This species is distributed 
across the interior of southeastern Australia (Fig. 11D), 
in South Australia from Telowie Gorge to Mt. Remark- 
able (FMNH), eastward to western N.S.W., and north- 
ward into southern Northern Territory at Palm Valley and 
Stokes Creek in the Gill Range (FMNH). Localities and 
repositories for non-type material include: NSW: Silver- 
ton (ANIC, 1). NT: Gill Range, Stokes Ck. (CUIC, 1; 
FMNH, 2); Palm Valley (FMNH, 1). SA: Flinders Ranges, 
Bunyeroo Gorge (CUIC, 1; FMNH, 14), Telowie Gorge 
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(CUIC, 2; FMNH, 5); Mann Range, 0.5 km N Angatja 
Homestead (CUIC, 1; FMNH, 1); Musgrave Range, 13 
km N Ernabella (CUIC, 1; FMNH, 10), 15 km W Officer 
Ck. (FMNH, 10), 17 km W Jacky Pass (CUIC, 1); Mt. 
Remarkable (CUIC, 6; FMNH, 94); Wilmington (MVM, 
3); Yunta (FMNH, 3). The extensive collections made by 
L. Watrous (FMNH) were obtained from sieved litter or 
reed drift from along dry or running streams. Nonetheless, 
and going against Darlington’s generalization for riparian 
species, all observed individuals are vestigially winged. 


Mecyclothorax peryphoides (Blackburn) 
Figures 2H, 5B, 9H, 10H, 11D, 12D, 13D, 14E-F 


Cyclothorax peryphoides Blackburn 1889: 1392. 

Cyclothorax peryphoides Sloane, 1895: 446. 

Mecyclothorax peryphoides Csiki, 1929: 489. 

Mecyclothorax cordicollis Jeannel, 1940: 100 (misiden- 
tification). 

Mecyclothorax lophoides Liebherr, 2011a: 292, table 2 
(misidentification). 


Diagnosis (n = 5). Among the species of the M. Jophoides 
complex characterized by darker bodies and contrasting- 
ly pale legs (Figs 4B, 5B—C), this species has an ellip- 
soid elytra with large strial punctures, a pronotum with 
distinct obtuse hind angles, and concolorous elytral disc 
and apex, i.e. without an apical flavous marginal band 
(Fig. 5B). The eyes are broadly convex, MHW/mFW = 
1.60-166. The pronotal margins are sinuate anterad the 
well-defined hind angles, but the posterior margin behind 
the angle is at most slightly sinuate, and usually convex, 
smoothly meeting the curved median basal margin (Fig. 
2H). Body coloration is dark, with the head, pronotum 
and elytra piceous. The pronotum is transverse and con- 
stricted basally-MEW/EL = 1.20-1.28, MPW/BPW = 
1.63—1.71-though the basal constriction less than that 
observed in beetles of IZ eyrensis, MEW/BPW = 1.76- 
1.82. The pronotal median base is covered with distinct 
punctures, about 20 punctulae each side from midline 
to the very shallow, poorly defined laterobasal depres- 
sion (Fig. 2H). The pronotal lateral marginal depression 
is narrow, but broad enough for sculpticells to line the 
deepest part, and the margin is beaded. Like M. eyren- 
sis: 1, the prosternum is flat to depressed medially, the 
medial area bearing a longitudinal series of 4-7 distinct 
punctures; 2, the anteapical groove is deep and distinctly 
punctate laterally, continuous and more shallowly punc- 
tate medially; 3, the marginal bead of the procoxal cavity 
is bordered anteriorly by 5—6 strigose punctulae; and 4, 
the concave mesepisternal surface is lined with 13 deep 
punctures arrayed in 3—4 irregular rows. The elytral stri- 
ae are punctate on the disc, though the punctures are far 
enough apart that the cuticle is coplanar with the intervals 
between the punctures. Like M. eyrensis, the punctures of 
striae 1-6 are progressively more isolated laterally on the 
elytra, but the sutural stria is more shallowly and irreg- 
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ularly punctured mesad the posterior dorsal elytral seta 
in this species (Fig. 12C—D). Cuticular microsculpture is 
well developed in this species, with: 1, frons covered with 
indistinct transverse lines, vertex with more well-devel- 
oped sculpticells, transforming from transverse just be- 
hind posterior supraorbital setae to nearly isodiametric 
near pronotum; 2, pronotal disc with indistinct transverse 
lines visible outside areas of direct reflection, irregular 
surface of pronotal base covered with irregular transverse 
mesh; 3, elytral disc with transverse lines visible outside 
areas of direct reflection, apex covered with well-devel- 
oped elongate transverse mesh. Standardized body length 
4 3—5.0 mm. Setal formula ++/++/+2++. 

Male genitalia (n = 16). As stated under M. eyrensis, 
the aedeagal median lobe and flagellar complex of that 
species and M. peryphoides show no differences (Fig. 
14D-E). However the right paramere of this species bears 
significantly more setae (9-17) along its ventral margin. 

Female reproductive tract (n = 3). Bursa copulatrix 
short, slightly longer than broad (Fig. 9H); helminthoid 
sclerite broad basally, with narrow mediodistal projec- 
tion; spermathecal duct elongate, sclerotized enough to 
hold coiled configuration, length ~2= length of sperma- 
thecal reservoir; basal gonocoxite with 3-6 apical setae, 
2-3 large and the balance smaller, plus a similarly sized 
seta at the apicomedial angle (Fig. 10H); medial surface 
of basal gonocoxite with larger setae apically; apical 
gonocoxite subtriangular, narrowly rounded apically; 
lateral ensiform setae small, narrow; apical nematiform 
setae in apical sensory furrow. 

Type information. Holotype male (BMNH): platen 
mounted with “1614” in red ink and “T” in black ink on 
the obverse, with basal marginal black and red lines, the 
red crossed by an arrowhead // Type (round red-margined 
label) // Blackburn coll. 1910-236. // Cyclothorax peri- 
phoides [sic.], Blackb. Blackburn states the type locality 
as “Woodville, near Adelaide; a single specimen (Black- 
burn 1889: 1393).” 

Distribution and habitat. This species is distributed 
(Fig. 11D) to the south of its sister species, MZ evrensis, in 
South Australia. The type locality of Woodville 1s near re- 
cent collections made at Belair Recreation Park, 10 miles 
S of Adelaide (FMNH), Blackwood, Sturt Gorge Reserve 
(ZMUC), and Hale Conservation Park SE Williamstown 
(FMNH). To the east the species is recorded from the 
following localities: A.C.T.: Black Mountain (CUIC, 8; 
EMEC, 1); NSW: Belmore (AMS, 1); Bogan R. (AMS, 
1); “Calosoma” via Gundaroo (ANIC, 4); Federal Hwy. 
(ANIC, 1); Jerrawa (AMCS, 2); Mt. Wilson (CUIC, 1; 
FMNH, 4); Narrabeen (AMS, 1); Queanbeyan (ANIC, 1); 
Tuglo Wldlf. Ref. 48 km N Singleton (FMNH, 1); Wed- 
din Mtns. N. P. (FMNH, 1); VIC: Lake Eildon N. P., Se- 
bastopol Ck. (ZMUC, 1). Collections have been made via 
litter sifting along streams or in Eucalyptus (Myrtaceae) 
or mixed deciduous forest, or in rainforest on Mt. Wilson. 
As for M. eyrensis, even though this species occupies pre- 
dominantly riparian situations, it appears to be vestigially 
winged. 
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Mecyclothorax cordicollis (Sloane) 


Figures 21, 5C, 9I, 101, 11E, 12E, 13E, 14G—H 


Cyclothorax cordicollis Sloane 1900: 563. 
Mecyclothorax cordicollis Csiki, 1929: 488. 


Diagnosis (n = 5). This species (Fig. 5C) and M. /o- 
Phoides (Fig. 4C—D) include the smallest-bodied, most 
gracile beetles in the MZ. /ophoides species complex, with 
standardized body length for this species = 4.0-4.7 mm. 
Individuals exhibit a flavous marginal band on the elytra, 
brunneous to rufobrunneous body, and pale, flavous legs. 
The pronotum is very similar to that of M. lophoides (Fig. 
2F, I); moderately transverse, MPW/PL = 1.17—1.24, and 
basally constricted, MPW/BPW = 1.62—1.68, these val- 
ues broadly overlapping those calculated from specimens 
of M. lophoides. The eyes are also similar in configura- 
tion in the two species: here MHW/mFW = 1.63-1.71, 
with the eyes covering most of the ocular lobe, EyL/OLL 
= 0.86—0.91. The pronotal lateral marginal depression is 
slightly broader in this species than in M. lophoides, with 
microsculpture evident in its deepest part. The pronotal 
hind angles are obtusely rounded, with the margin be- 
hind the angle smoothly curved onto median base. The 
marginal bead terminates at the laterobasal depression 
just mesad the hind angle, and the bead is only slightly 
broader at the setal insertion. The pronotal median base is 
covered with 10—13 large isolated punctures present each 
side of midline. The laterobasal depression is defined by 
a medially arcuate line of punctures commencing at the 
termination of the marginal bead mesad the basal seta. 
The prosternum is medially depressed from the proster- 
nal process anterad slightly less than 1/2 the distance to 
the anterior margin, the depression broader anteriorly, 
and lined with ~8 pits. The anteapical groove 1s punc- 
tate laterally, continuous and indistinctly punctate medi- 
ally, and the procoxal cavity marginal bead is bordered 
by 4—5 small punctures along its anterior margin. The 
mesepisternum is variously punctate, the deepest portion 
covered with about 9 shallow to deep punctures arranged 
in 2—3 dorsoventral rows. The elytra are broad basally, 
subparallel, and broad relative to their length (Fig. 5C), 
MEW/EL = 0.69-0.71, versus values of 0.64—0.69 for in- 
dividuals of M. lophoides (Fig. 4C—D). The elytral disc is 
flat, with the sutural intervals apically raised into a cal- 
lus. Elytral striae 1-6 are distinctly punctate on the disc, 
with the punctures nearly contiguous on the inner striae, 
however the intervening intervals are nearly flat. As in 
the other . /ophoides complex species, strial punctures 
are smaller and therefore further apart along the later- 
al striae, though in this species stria 6 is indicated until 
posterad midlength. As in M. peryphoides, the sutural 
stria 1s indistinctly punctate mesad the posterior dorsal 
elytral seta (Fig. 12D—E), but the punctures in striae 2—4 
are more well developed, agreeing with M. eyrensis, but 
not M. lophoides (Fig. 12 B—C). Coincident with the 
presence of a flavous marginal band on the darker ely- 
tra, other body coloration tends toward the polychromat- 
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ic: 1, elytral epipleura dorsally flavous versus ventrally 
rufobrunneous adjacent to the metepisternum; 2, coxae 
dark brunneous, trochanters rufous, femora flavous, and 
tibiae and tarsomeres brunneous with smoky cast. Cutic- 
ular microsculpture includes: 1, vertex glossy with an in- 
distinct transverse mesh in parts; 2, pronotal disc glossy 
with an elongate transverse mesh restricted to transverse 
wrinkles, and a shallow elongate transverse mesh on the 
median base, sculpticells more irregular in the laterobasal 
depression; 3, elytral disc with a shallow, elongate trans- 
verse mesh, sculpticell breadth 3-4 length, the convex 
apex covered with traceable transverse lines, the entire 
elytral surface subiridescent. Setal formula ++/++/+2++. 

Male genitalia (n = 13). Aedeagal median lobe of mod- 
erate dorsoventral breadth (Fig. 14G), evenly curved as in 
M. lophoides (Fig. 14A); flagellar complex including a very 
short, spine-like flagellum, a bifurcated flagellar sheath, and 
a lightly sclerotized, ovoid dorsal plate (Fig. 14H); right 
paramere broader basally, conchoid, with ~12 setae along 
ventral margin and 2—3 small setae on dorsal margin (Fig. 
13E); left paramere broadest basally, but evenly narrowed 
to whiplike apex, the apex flexible and often twisted rela- 
tive to base when aedeagus mounted on slide. 

Female reproductive tract (n = 1). Bursa copulatrix 
squat, as broad as long (Fig. 91); helminthoid sclerite 
broad basally, with narrow elongate mediodistal projec- 
tion; spermathecal duct straight and narrow, evenly scle- 
rotized, of similar length to spermathecal reservoir; basal 
gonocoxite with 2—3 apical setae, 2 larger setae laterally, 
and a moderately sized seta at the apicomedial angle (Fig. 
10F); apical gonocoxite subtriangular, narrowly rounded 
apically; 1-2 small lateral ensiform setae present; apical 
nematiform setae in apical sensory furrow. 

Type information. Lectotype male (ANIC) hereby 
designated: 2nd specimen from left on 6-specimen plat- 
en, specimen annotated “< -w”, male genitalia dissected 
and placed in polyethylene genitalia vial below labels // 
Cyclothorax Type / cordicollis Sl. MSS. / Colombo Plains 
11/6/95 // C. cordicollis Sl. / Holotype / PJD not HT JKL 
18 [pink label with Holotype crossed out] // ANIC Data- 
base / 25 014958 // ANIC Specimen [green label] / ANIC 
Image [orange label] // Lectotype / Cyclothorax / cordi- 
collis / J.K. Liebherr 2017 [black-margined red label] / 
Mecyclothorax / cordicollis / (Sloane) GLT / det. J.K. 
Liebherr 2018. Although P.J. Darlington labelled these 
specimens as “Holotype”, a lectotype must be designat- 
ed given Sloane’s description stating the multiple local- 
ities given as “Queensland—Brisbane (sent by Mr. Lea); 
N.S. Wales—Clarence River and Windsor (Lea), Grenfell, 
Junee, Urana, Mulwala (Sloane); Victoria—Ferntree Gul- 
ly and Lilydale (Sloane) (Sloane 1900: 564).” Columbo 
Creek [Colombo Plains sic] is near and northwest of Lake 
Urana and the town of Urana, and so these specimens 
would correspond to the “Urana” locality of Sloane’s list. 
Moreover, Sloane wrote regarding the habits of these bee- 
tles; “Found in damp situations near water, usually rare, 
but on July 11th, 1895, I found it very plentifully under 
sticks along the edge of a swamp about 20 miles north 
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Figure 14. Male aedeagus, right view, for Mecyclothorax (Eucyclothorax) spp.: A, M. lophoides, ACT: Paddy’s R.; B, M. lophoides 
everted internal sac, NSW: Braidwood.; C, M. lophoides, lectotype, aedeagus in situ with laterotergite [X, or ring sclerite, VIC: 
Melbourne; D, MZ. evrensis, NSW: Silverton; E, M@. peryphoides holotype, SA: Woodville; F, M. peryphoides everted internal sac, 
ACT: Black Mountain; G. M. cordicollis, VIC: Melbourne; H, M. cordicollis everted internal sac, NSW: Bodalla. 
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from the town of Urana (Sloane 1900: 564).” As the label 
clearly reads “11/6/95” and Sloane wrote of “July 11th, 
1895”, some ambiguity concerning the date of this col- 
lection remains [though the label data would hold prece- 
dence]. However no such ambiguity can be countenanced 
regarding this collecting locality. 

Distribution and habitat. Sloane (1900) described 
this species from specimens representing much of the 
distributional range as now known augmented by more 
than another century of collections (Fig. 11E), with the 
single notable exception of two specimens collected by 
the Darlingtons, 11-1958, at Ravenshoe, W of the Ather- 
ton Tableland (MCZ, 2). Localities and repositories of 
other non-type specimens include: NSW: Bodalla (CUIC, 
1; MCZ, 10); Gosford (MVM, 2); Narrandera (MCZ, 1); 
Sydney vic. (CUIC, 1; MCZ, 15); QLD: Blunder (ANIC, 
1 ); Brisbane vic. (CUIC, 2; MCZ, 9); Dalby (ANIC, 2); 
VIC: Dandenong W. (ANIC, 2); Lilydale (ANIC, 1); 
Melbourne (ANIC, 1); Powlett R. (ANIC, 1). 

Sloane’s perspicacity with regard to species bound- 
aries is very evident in his sorting out this taxon from 
the very similar appearing beetles of MM. lophoides and 
M. peryphoides. What we know about the habits of this 
Species can be taken from Sloane’s description, quoted 
above. The species is uniformly represented by vestigial- 
ly winged individuals with the exceptions of macropter- 
ous beetles from two Queensland localities: 1, one of two 
beetles from Ravenshoe; and 2, two of two specimens 
from Dalby. 


Subgenus Qecyclothorax Liebherr 


Diagnosis. These robust-bodied species (e.g. Fig. 5D) are 
geographically restricted to Queensland, Australia, and 
have been recently revised by Baehr (2003). The pronotum 
of species in this subgenus is broad, with obtuse or obtuse- 
ly rounded hind angles. Each elytron bears a single dorsal 
elytral seta just before midlength (Fig. 5D). The proster- 
num is medially depressed both between and anterad the 
procoxal cavities, a condition shared with most member 
species of Eucyclothorax, although punctures are not pres- 
ent in the depression. The elytral striae are reduced; striae 
1—3 to 14 shallow to evanescent, striae 4— or 5—7 obsolete. 
Striae 1, 7, or both may be present apically on the elytra, 
but striae 4-6 are consistently absent there. The elytra are 
broadly convex, with interval 8 not, or only slightly up- 
raised (M. lewisensis) relative to the general curvature of 
the elytral surface. The suture between abdominal ventrites 
1 and 2 is nearly straight, with the second ventrite hardly 
depressed relative to the first. Body size is small for the 
genus; standardized body length 2.6—3.7 mm. 

The male aedeagal median lobe internal sac bears a fla- 
gellum (Liebherr 2018, fig. 4E), and the ventral paramere 
is elongate-conchoid in shape, broadly to narrowly subtri- 
angular with ventral setae present (Liebherr 2018, fig. SB; 
Baehr 2003, fig. 1). The female bursa copulatrix is rela- 
tively short (Liebherr 2018, fig. 6D). The spermathecal 
duct joins the bursa copulatrix-common oviduct juncture. 
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Member species. Baehr (2003) recognized four spe- 
cies, three of them represented by two subspecies each, for 
a total of seven specific and subspecific forms. The sub- 
species described below is added to the inventory of M. 
lewisensis, resulting in three subspecies; M. lewisensis, M. 
lewisensis uncinatus, plus the newly described subspecies. 


Mecyclothorax lewisensis estriatus, subsp. n. 


http://zoobank. org/88C 1027C-46A E-4BB2-975F-D327B10E55B7 
Figures 5D, 11E 


Mecyclothorax lewisensis Moore, 1984: 165. 
Mecyclothorax lewisensis uncinatus Baehr, 2003: 74. 


Diagnosis (n= 1). This taxon is distinguished from all oth- 
ers of subgenus Qecyclothorax by the reduced elytral stri- 
ation, with only the sutural stria evident, and the positions 
of all outer striae only traceable by the longitudinal tracks 
of trachea (Shelford 1915). As for all Oecyclothorax, the 
elytra exhibit only a single dorsal elytral seta positioned 
near midlength (Fig. 5D). Consistent with membership in 
M. lewisensis, this beetle exhibits a quadrisetose clypeus 
and a pronotum with explanate lateral margins that are 1n- 
distinctly sinuate basally. The parascutellar seta are very 
short and fine, and they are set in shallow depressions, 
however careful examination allows their discernment 
along with the fine articulatory sockets from which they 
extend. Baehr used the comparative breadth of the prono- 
tal base relative to its apex as one criterion to differentiate 
the two subspecies M. lewisensis and M. |. uncinatus: the 
former with a ratio APW/BPW < 0.83 (note inverted ratio 
herein versus Baehr 2003), the latter with APW/BPW > 
0.85. In the single specimen of M. /. estriatus, APW/BPW 
= 0.85. Standardized body length for the type specimen 
below, 3.3 mm. Setal formula ++/+4+/+1+4+. 

Description. Head broad, frontal groove deep, arcu- 
ately convergent toward clypeus, continued onto cly- 
peus, terminated posteriorly midway between 2 supra- 
orbital setae; eyes moderately convex, MHW/mFW = 
1.52, covering much of ocular lobe, EyL/OLL = 0.83; 
antennae elongate, long enough so that apex would ex- 
tend to basal 1/4 of elytra, antennomere 9 length/maxi- 
mal breadth = 1.89; mentum tooth with sides acute, apex 
broadly rounded; ligular apex narrowed, slightly concave 
between ligular setae, setae separated by 2 setal diam- 
eters; paraglossae extended as far beyond ligular apical 
margin as distance from base to ligular margin. Prono- 
tum transverse, MPW/PL = 1.41, moderately constricted 
basally, MPW/BPW = 1.35; lateral pronotal seta placed 
1 diameter mesad lateral margin depression, depression 
very narrow at front, gradually widened to explanate at 
hind angle; basal margin nearly straight, slightly convex 
between laterobasal depressions, margin flat and effaced 
behind laterobasal depressions, a convex roll medially; 
median base depressed relative to disc, smooth with ~3 
small punctures each side mesad laterobasal depression; 
laterobasal depression a linear to slightly outwardly ar- 
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cuate line of 3-4 broad punctures, the area laterad line 
of punctures broadly convex to explanate lateral margin; 
median longitudinal impression fine, deep, adjacent de- 
pression covered with transverse wrinkles on disc; ante- 
rior transverse impression broad, evenly depressed fore 
and aft, the anterior callosity broadly, slightly convex to 
front margin; front angles slightly protruded, subangulate 
with marginal bead mesad angle that is continuous with 
transverse impression; prosternum depressed medially 
anterad procoxal cavities, the depression’s surface irreg- 
ular with 3 shallow irregularities disturbing the surface; 
anteapical groove very shallow laterally discontinuous, 
not present medially; lateral reaches of prosternum irreg- 
ular, procoxal cavity with very fine marginal bead. Mese- 
pisternum covered with 7 large, isolated pits on a smooth 
surface, the pits arranged in 2 dorsoventral rows; metepis- 
ternum nearly quadrate, lateral margin length 1.2< max- 
imal width. Elytral broadly hemiovoid (Fig. 5D), convex 
laterally with sides nearly vertical, disc flattened; basal 
groove slightly curved laterad position of parascutellar 
striole, punctate near basal positions of striae 3 and 4 (in- 
dicated by tracheae; Shelford 1915), and straight laterally 
to obtusely angulate humeri; elytral striae obsolete, stri- 
ae | and 2 traceable only by very small serial punctures 
on disc, stria 3 less easily traced as punctures are irreg- 
ular and easily confused with micropunctures scattered 
over cuticle; dorsal elytral setae short, in depressions that 
span only 1/4-1/2 of third interval; only stria 7 evident 
on elytral apex as a broad shallow depression connecting 
the subapical and apical elytral setae; stria 8 deep, pres- 
ent from posterad anterior series of lateral elytral setae, 
slightly irregular along length behind anterior series of 
lateral elytral setae; lateral elytral setae arranged as 7 + 
6-7 setae; subapical sinuation very broad and shallow, 
the elytral plica visible in dorsal view. Head capsule with 
reduced microsculpture, frons glossy and vertex covered 
with fine transverse lines; pronotal disc glossy, a trans- 
verse mesh present over parts, sculpticell breadth 2—3x 
length; pronotal base glossy, indistinct transverse mesh 
in laterobasal depression; elytral disc glossy, indistinct 
transverse lines outside area of reflection, apex glossy 
with indistinct transverse mesh in irregularly depressed 
areas. Coloration of head rufous on frons, darker on ver- 
tex; antennomeres 1 rufoflavous, 2-11 brunneous; Prono- 
tal disc dark rufous, lateral margins broadly paler, rufofla- 
vous, base a translucent amber; elytral disc rufobrunneous 
overall, but with a darker transverse field posterad dorsal 
elytral seta that continues along suture to apex leaving 2 
paler lateroapical fields; sutural interval concolorous with 
adjacent intervals; proepipleuron rufoflavous with darker 
explanate margin; proepisternum dark rufous with subiri- 
descent reflection; elytral epipleuron broadly rufoflavous, 
metepisternum rufobrunneous; abdomen rufobrunneous, 
apical 2/3 of apical ventrite flavous; femora flavous, tibi- 
ae flavous with rufous cast. 

Female reproductive tract (n = 1). The unique female 
holotype was not dissected. Nonetheless, the gonocoxae 
extend from the abdominal apex, allowing the following 
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characters to be assessed: basal gonocoxite with medio- 
apical margin glabrous; apical gonocoxite broad basally 
with 2 lateral ensiform setae; apical nematiform setae 
in subbasal sensory furrow. These characters conform 
to states previously scored for M. /ewisensis (Liebherr 
2018) though they are not definitive. 

Holotype female (QMB): QLD: 20°21’S, 148°43’E / 
Brandy Creek, 150 m / 20 Nov 1992 / Monteith, Thomp- 
son / & Janetzki, Pyrethrum // HOLOTYPE / Mecy- 
clothorax / lewisensis / estriatus / J.K. Liebherr 2018 
(black margined red label). 

Distribution and habitat. The lone specimen of this 
subspecific taxon is from near the Queensland coast south 
of Cannonvale (Fig. 11E), approximately 600 km south 
of the localities near Mossman from where the other 
subspecies of M. /ewisensis have been described (Baehr 
2003, fig. 6). 


Subgenus Mecyclothorax Sharp 


Diagnosis. This subgenus comprises over 350 species 
(Liebherr 2018), and so morphological variation among 
the species is the most extreme observed among the var- 
ious Mecyclothorax subgenera. However, throughout 
taxa of this subgenus, the labrum is emarginate apically, 
either distinctly and angularly as in M. goweri Moore 
of Lord Howe Island (Liebherr 2018, fig. 1A), or less 
so as in M. aeneipennis Liebherr of Haleakala, Maui, 
Hawai‘i (Liebherr 2015, fig. 7). The ligular margin is 
generally truncate with the ligular setae well separated 
(Liebherr 2018, fig. 1G), though as exceptions, the ligu- 
la is apically rounded in the Papuan taxa M. brispex and 
M. andersoni (Liebherr 2017, 2018, fig. 7). The proster- 
num exhibits a smooth to distinctly punctate anteapical 
groove, though never any other punctures, such as in the 
median depression observed among species of subge- 
nus Eucyclothorax. The parascutellar striole is present, 
and may be smooth or punctate, with up to 8 punctures 
along its length (Fig. 6). Among the mainland Austra- 
lian species, the pronotal median base is depressed rel- 
ative to the disc, and punctate; a distinction noted by 
Blackburn (1889). 

The male aedeagus has an internal sac with an apical 
flagellar plate surrounding the gonopore (Fig. 15E). The 
female reproductive tract most often has the spermathe- 
cal duct entering the bursa copulatrix mediodorsally (Fig. 
17C—D), however the sister-species pair M. /ateralis + 
M. minutus (Fig. 1A) revert to the plesiomorphic config- 
uration wherein the spermathecal duct basally joins the 
juncture of the common oviduct and the bursa copulatrix 
(Fig. 17A—B). 

Member species. This subgenus is represented by 
four species in mainland Australia. Numbers of taxa in 
the substantial radiations from Hawaii, the Society Is- 
lands, New Guinea, New Zealand, the Sundas, and Lord 
Howe, Norfolk, and St. Paul and Amsterdam Islands are 
summarized in Liebherr (2018: 15). 
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Mecyclothorax lateralis (Castelnau) 


Figures 2J, 6A, 15A, 16A, 17A, 18A, 19A 


Phorticosomus lateralis Castelnau, 1867: 92 (as Fortico- 
somus);, Castelnau, 1868: 178. 

Simodontus lateralis Chaudoir, 1873: 114 (see Nomen- 
clatural note). 

Cyclothorax lateralis Sloane, 1895: 448. 

Mecyclothorax lateralis Sloane, 1903: 586. 

Cyclothorax cinctipennis Blackburn, 1889: 1391 (synon- 
ymy Sloane 1895: 448). 


Diagnosis (n = 5). This large-bodied species—standard- 
ized body length 5.2-6.4 mm-is further distinguished by 
the rufous to brunneous body with contrasting, flavous 
elytral margins (Fig. 6A). The labrum is broadly and dis- 
tinctly emarginate apically. The ligula is truncate apical- 
ly, with the 2 apical setae separated by 4 setal diameters, 
the ligular surface longitudinally depressed between the 
setal articulations. The paraglossae are elongate, apically 
extended beyond the ligular apical margin twice the dis- 
tance from ligular margin to their base. The pronotum is 
robust, transverse, with a convex disc, and depressed and 
circularly punctate median base (Fig. 2J); MPW/BPW = 
1.45-1.56, MPW/PL = 1.35—1.40. The prosternal pro- 
cess 1s broad, only slightly depressed between the coxae, 
and convex anterad the coxae. The prosternal anteapical 
groove is deep and narrow, with only slight irregularities 
along its length at its deepest part. As in its sister species 
M. minutus, the parascutellar seta is absent. The metepis- 
ternum is abbreviated, with lateral length about 2x max- 
imum width, and the metathoracic wings are vestigial in 
examined material. The suture between visible ventrites 1 
and 2 is sinuous, with the area behind markedly depressed. 
Microsculpture of the head is reduced, with frons glossy, 
vertex with indistinct transverse sculpticells; pronotal 
disc and median base glossy, indistinct transverse lines 
visible in places; elytral surface glossy with well-defined 
isodiametric sculpticells visible over entire surface, the 
apex with sculpticells more upraised; thoracic ventrites 
glossy, abdominal ventrites glossy medially but with iso- 
diametric sculpticells visible in lateral depressions. Setal 
formula ++/++/—2+-4. 

Male genitalia (n = 1). Aedeagal median lobe moder- 
ately broad dorsoventrally, apex narrowly rounded and 
slightly projected beyond ostium (Fig. 15A); flagellar 
plate large and lightly sclerotized; right paramere narrow 
and elongate (Fig. 16A), ventral margin setose, with >20 
setae along margin, setae more densely distributed in bas- 
al half; left paramere broadly subquadrate basally, apical- 
ly attenuated into a whip-like apex. 

Female reproductive tract (n = 1). Bursa copulatrix 
broadest at midlength, its surface membranous and cov- 
ered with pleat-like wrinkles, apex narrowed (Fig. 17A); 
spermathecal duct narrow, elongate, about twice length 
of spermathecal reservoir; basal gonocoxite broad, 2-4 
setae along apical margin (Fig. 18A), several setae along 
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median margin; apical gonocoxite broadly rounded api- 
cally, mesal and lateral margins subparallel; a single 
broad lateral ensiform seta, its length about 1/3 length of 
apical gonocoxite; apical nematiform setae in large, api- 
cal positioned sensory furrow. 

Type information. Lectotype female (MCG) desig- 
nated by Straneo (1941): specimen glued to platen // Lat- 
eralis / Cast. / Paroo riv. // Australia / Paroo River / Coll. 
Castelnau // LECTOTYPUS / Forticosomus / lateralis / 
Castelnau, 1867 / des. S.L. Straneo, 1941 [orange label] // 
Forticosomus / lateralis // Mecyclothorax / lateralis Cast 
/ holotypus / Det. B.P. Moore “68 // MUSEO GENOVA / 
Coll. Castelnau. A female paralectotype accompanies the 
lectotype. It bears only the newer “Australia / Paroo Riv- 
er / Coll. Castelnau” label and Straneo’s orange PARA- 
LECTOTYPUS label. As noted by Straneo (1941: 89), 
the paralectotype is teneral. For C. cinctipennis Black- 
burn, holotype (BMNH:; label data not recorded): Torrens 
River, S.A. (Moore et al. 1987). 

Nomenclatural note. In the paragraph within which 
Chaudoir (1873) combined Phorticosomus minutus Cas- 
telnau with Simodontus Chaudoir (pp. 113-114), Chau- 
doir writes “Je crois que son Ph. lateralis est encore 
une espece de Simodontus, qui m’a semble différente du 
curtulus (p. 114).” Such a statement falls short of a no- 
menclatural act proposing a valid new combination. Cs1- 
ki (1929) interpreted Chaudoir (1873) to have officially 
combined Ph. lateralis with Simodontus, however his 
listing the page of that action as Chaudoir (1873: 113) 
suggests that he did not see the work personally, thus 
leading him to give Chaudoir credit for a nomenclatur- 
al act that Chaudoir did not commit. Sloane agreed that 
Chaudoir did not combine Ph. lateralis with Simodontus, 
writing: “Ph. lateralis is a species of Mecyclothorax. Ph. 
minutus, from the Paroo River, has been examined by 
Chaudotr, who referred it to Simodontus ... (Sloane, 1915, 
462).” Moore’s labelling of the lectotype as holotype was 
corrected in Moore et al. (1987), where the presence of a 
paralectotype was also noted. 

Distribution and habitat. This species 1s distributed in 
interior Victoria, western New South Wales and southeast- 
ern South Australia (Fig. 19A). Localities and repositories 
for non-type specimens I have examined include: SA: Lu- 
cindale (MCZ, 1); Pt. Lincoln (MVM, 1); VIC: Bendigo 
(MVM, 1); Birchip (MVM, 1); Evansford (BMNH, 15); 
Lake Hattah (MVM, 1); Maldon (MVM, 1); Wedderburn 
(MVM, 1). These records represent beetles collected be- 
tween 1911 and 1950, none with any ecological data, and 
so nothing can be reported with confidence concerning the 
ecological preference of this species: but see MZ minutus 
below. This species is polymorphic for flight-wing config- 
uration, with 3 brachypterous individuals observed among 
the 27 beetles examined; 2 of the individuals from Evans- 
ford exhibit wings that are broad, slightly more than half 
as long as the elytra, and without a reflexed apex. Other 
examined individuals have vestigialized wings, with the 
wing stubs shorter than the metanotum. 
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Figure 15. Male aedeagus, right view, for Mecyclothorax (s. s.) spp.: A, M. lateralis, VIC: Lake Hattah; B, 1 minutus, WA: Merre- 
din; C, M. ambiguus, VIC: Penshurst; D, M. punctipennis, ACT: Black Mountain; E, M. punctipennis internal sac everted, NSW: 
Kosciuszko N. P., Bullock Hill Tr. 


Mecyclothorax minutus (Castelnau) Diagnosis (n = 5). This species shares the rufous to brun- 


Figures 2K, 6B, 15B, 16B, 17B, 18B, 19B neous body color (Fig. 6A—B) and lack of the parascute- 
llar seta with M. lateralis, however the beetles are small- 
Phorticosomus minutus Castelnau, 1867: 92 (as Fortico-  — er—standardized body length 4.9-5.7 mm-—and the elytral 


somus); Castelnau, 1868: 178. lateral and apical margins do not markedly contrast with 
Simodontus minutus Chaudoir, 1873: 113. the elytral disc. In teneral individuals the margins may 
Mecyclothorax minutus Csiki, 1929: 488. appear somewhat paler, partly due to reflection of the 
Cyclothorax fortis Blackburn, 1889: 1390 (NEW SYN- — underlying abdominal tergites through the cuticle, and 
ONYMY). partly due to a smoky infuscation of the median elytral 
Mecyclothorax fortis Sloane, 1903: 486. disc. However, the difference in coloration from disc to 
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Figure 16. Male parameres of Mecyclothorax (s. s.) spp., ectal view, right paramere above in each pair, left paramere below: A, 
M. lateralis, VIC: Lake Hattah; B, M@. minutus, WA: Merredin; C, M. ambiguus, VIC: Penshurst; D, M. punctipennis, ACT: Black 


Mountain. 


margin is gradual, never marked. Males exhibit 2 setae 
each side of the apical ventrite margin, for a total of 4 
apical setae, differing from M. /ateralis which retains the 
plesiomorphic single seta per side: 1.e. a total of 2 apical 
abdominal setae. The labrum is distinctly emarginate api- 
cally, the 2 sides subangulate medially. The ligula is trun- 
cate apically, with the 2 apical setae separated by 4 setal 
diameters, the ligular surface longitudinally depressed 
between the setal articulations. The paraglossae elongate, 
extending twice as far beyond the ligular apical margin as 
the distance from paraglossal base to ligular margin. The 
pronotum is transverse, with the depressed median base 
margined at the disc with strigose punctures (Fig. 2K); 
MPW/BPW = 1.47—1.56, MPW/PL = 1.42-1.51. The 
prosternal process is broad and only slightly depressed 
between the coxae, convex anterad the coxae. The pros- 
ternal anteapical groove is deep and narrow, smooth at 
depth. As in M. Jateralis, the metepisternum is abbreviat- 
ed, with lateral length about 2x maximum width, and the 
metathoracic wings are vestigial in examined material. 
The suture between visible ventrites 1 and 2 is sinuous, 
with a broad circular depressed area posterad the sinuos- 
ity. Microsculpture of the head is reduced, with frons and 
vertex glossy, the surface interrupted only by scattered 
micropunctures. Similarly the pronotal disc and median 
base are glossy, with indistinct transverse lines visible in 
places. The elytral surface is glossy with micropunctures 
covering the surface of the disc, the apex with margins 
of transverse sculpticells upraised. Ventrally, the thoracic 


dez.pensoft.net 


ventrites are glossy; abdominal ventrites glossy medially 
but with swirling transverse sculpticells visible in lateral 
depressions. Setal formula ++/++/-2++, 

Male genitalia (n = 1). Aedeagal median lobe moder- 
ately broad dorsoventrally, apex narrowly rounded and 
not projected beyond ostium (Fig. 15B); flagellar plate 
large and lightly sclerotized; Right paramere narrow, 
elongate, >20 setae along ventral margin, setae more 
densely packed in basal half, dorsal margin with ~4 small 
setae (Fig. 16B); left paramere slightly broadened basal- 
ly, evenly narrowed to apex. 

Female reproductive tract (n = 1). Bursa copulatrix 
broadest at midlength, its surface membranous, apex 
narrowed into an elongate projection covered with pleat- 
like wrinkles (Fig. 17B); spermathecal duct moderately 
narrow, elongate, about twice length of spermathecal 
reservoir; basal gonocoxite broad, 2-4 setae along apical 
margin (Fig. 18B), 1 seta at apicomedial angle, and sever- 
al setae along median margin; apical gonocoxite broadly 
rounded apically, mesal and lateral margins subparallel; a 
single narrow, acuminate lateral ensiform seta, its length 
about 1/4 length of apical gonocoxite; apical nematiform 
setae in large, apical positioned sensory furrow. 

Type information. For P. minutus, lectotype female 
(MCG) designated by Straneo (1941): specimen glued 
onto elongate trapezoidal point // riv. N.H. / Murray [blue 
label] // minutus / Cast. // N(ova) Hollandia / Riv. Murray 
/ Coll. Castelnau //Forticosomus / minutus / Cast. // LEC- 
TOTYPUS / Forticosomus / minutus / Castelnau, 1867 / 
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Figure 17. Female reproductive tract and gonocoxae of Mecyclothorax (s. s.) spp., ventral view: A, M. lateralis, VIC: Maldon; B, . 
minutus, NSW: Lake Urana; C, M. ambiguus, NSW: Kosciuszko N. P., Thredbo R.; D, M. punctipennis, WA: Stirling Range N. P. 


des. S.L. Straneo, 1941 // Mecyclothorax / minutus Cast 
/ holotypus / Det. B.P. Moore ‘68 // MUSEO GENOVA 
/ Coll. Castelnau. Moore’s labelling of this specimen as 
holotype, as done for M. /ateralis above, is corrected in 
Moore et al. (1987) to reflect Castelnau’s lack of mention 
of how many specimens from Paroo River were before 
him at description. For C. fortis Blackburn, lectotype male 
(BMNH) hereby designated: specimen mounted on white 
card with “913 T” on obverse, black and red lines at base, 
the red crossed by two triangles // round, red-margined 
Type label // Blackburn Coll. / 1910-236 // Cyclothorax 
fortis, Blackb. // Lectotype / Cyclothorax / fortis / Black- 
burn / J.K. Liebherr 2006 (black-margined red label). Fe- 
male paralectotype (SAMA): specimen card-mounted with 


ventral surface upward, card with black and red line, “913” 
in red ink // S. Australia / Blackburn // Cyclothorax / for- 
tis, BI / Co-type // Paralectotype 2 / Cyclothorax / fortis 
Blackburn / det. J.K. Liebherr 2004 [black margined, red 
label]. The lectotype (BMNH) was assigned based on its 
occupation of the first locality, Port Lincoln, mentioned in 
Blackburn’s description (Blackburn 1889: 1391), with the 
paralectotype assigned to the second locality mentioned 
by Blackburn; “Yorke’s Peninsula.” Thus Port Lincoln be- 
comes the type locality for the Blackburn name. 
Distribution and habitat. This species exhibits a bi- 
centric distribution, occupying the interiors of Western 
Australia, and New South Wales, South Australia and 
Victoria (Fig. 19B). Distributional records and institu- 
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Figure 18. Left gonocoxa of Mecyclothorax (s. s.) spp., ventral view: A, M. lateralis, VIC: Maldon; B, M. minutus, NSW: Lake 
Urana; C, M. ambiguus, NSW: Kosciuszko N. P., Thredbo R; D, M. punctipennis, ACT: Black Mountain. 


tional repositories for examined non-type specimens 
include: NSW: Bogan R. (MCZ, 1); Lake Urana Nat. 
Res. (EMEC, 17); SA: Koongawa, 4 mi. ESE (ANIC, 
1); Pt. Augusta (BPBM, 7); Birchip (MVM, 1); Mallee 
Dist. (MVM, 3); Nyah (MVM, 1); WA: Burracoppin, 
129 mi. S (WAM, 1); Coongardie, 85 km W (BPBM, 
3); Hine’s Hill, 10 mi. SW Merredin (CAS, 4); Hughden 
Rock (WAM, 2); Mullewa (MCM, 1; MCZ, 10); New- 
man Rock (ANIC, 1); Ravensthorpe, 50 mi. E (CAS, 1); 
Southern Cross, 14 mi. W (CAS, 1); Yellowdine, 18 km 
S (UASM, 2). Beetles constituting the sizable series col- 
lected by K.W. Will at Lake Urana Nature Reserve were 
found under rocks near pools of water in forest, by head- 
lamp at night. As with most carabid beetles living in dry 
habitats, such nighttime entomological activity is a req- 
uisite for obtaining more than the odd specimen. Given 
the close, adelphotaxon relationship between M. minutus 
and M. lateralis, this type of habitat is suggested as the 
situation within which to find M. /ateralis as well. 


Mecyclothorax ambiguus (Erichson) 


Figures 2L6€, 15G, 16C; 17C, 18€719€ 


Anchomenus ambiguus Erichson, 1842: 130. 
Cyclothorax ambiguus Sloane, 1895: 447. 
Mecyclothorax ambiguus Sloane, 1920: 153. 
Cyclothorax lophoides Sloane, 1895: 447 (misidentification). 


Diagnosis (n = 5). Moore (1984) deferred reliable diag- 
nosis of this species from M. punctipennis based on the 
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configuration of the male aedeagus (e.g. Fig. 15C—D), 
however the pronotal lateral margins are reliably narrow- 
er in individuals of this species (Fig. 2L). Although vari- 
able melanization of the pronotal disc and marginal de- 
pressions may confuse the appearance of the width of the 
lateral depressions, other aspects of the pronotum may be 
used, including: 1, punctation of the median base, with 
about 20-22 punctures each side in this species versus 
nearly 30 deeper punctures each side in M. punctipen- 
nis (Fig. 2L—M); 2, median base juncture with pronotal 
disc lined with deep, nearly round to moderately elon- 
gate punctures in this species, versus distinctly strigose 
depressions with 1—2 punctures in each depression for M. 
punctipennis. Microsculpture also varies unambiguously 
between the two species: 1, in M. ambiguus a transverse 
mesh visible over portions of the pronotal disc and medi- 
an base, best viewed adjacent to areas of reflected micro- 
scope light, versus glossy pronotal disc and median base, 
with only indistinct transverse lines within irregularities 
of the cuticular surface in M. punctipennis, and 2, discal 
elytral intervals with well-developed transverse mesh, 
sculpticell breadth 2—3 length, and surface subiridescent 
in M. ambiguus, versus discal elytral intervals glossy, 
with at most indistinct transverse sculpticells visible at 
margins of fields of reflected light, the surface without 
any iridescence in M. punctipennis. The depth of elytral 
striae varies on the elytral apex, however in M. ambigu- 
us, interval 8 is broadly convex adjacent to the well-de- 
veloped stria 7 between the subapical and apical elytral 
setae, whereas in M. punctipennis, interval 8 is internally 
subcarinate and angularly depressed laterally (Liebherr 
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Figure 19. Distributional ranges of the four Mainland Australian Mecyclothorax (s. s.) spp. 


2012a, fig. 7). For M. ambiguus, the mentum tooth has 
sides obtuse, the apex broadly rounded, whereas M. punc- 
tipennis is characterized by an acute mentum tooth with 
apex tightly rounded. The prosternal anteapical groove 1s 
deep and smooth here, but broader and distinctly punctate 
laterally, though smoother and slightly irregular medially, 
in M. punctipennis. In addition, the depressions surround- 
ing the dorsal elytral setae span 1/4—1/2 of elytral interval 
3 in this species, but up to 1/2—3/4 of the interval width in 
M. punctipennis. Standardized body length 5.0-5.7 mm. 
Setal formula ++/++/+2++. 

Male genitalia (n = 3). Aedeagal median lobe gracile, 
narrow dorsoventrally relative to length, apex broad, ex- 
panded both ventrally and dorsally resulting in a nearly 
straight apical face (Fig. 15C); ostial ventroapical oper- 
culum well developed as a broadly triangular sclerite; fla- 
gellar plate very large, well-sclerotized with longitudinal 
ridges; aedeagal internal sac bearing a ventral spicular 
sclerite; right paramere slightly broadened basally, even- 


ly narrowed to apex, ventral surface with ~20 setae along 
margin, additional very small setae may be present near 
apex (Fig. 16C); left paramere slightly expanded in basal 
half, apically narrowed to whip-like apex. 

Female reproductive tract (n = 2). Bursa copulatrix 
elongate, columnar, length about 3x diameter when 
pressed under cover slip, surface membranous, translu- 
cent, wrinkled (Fig. 17C); spermathecal duct entering 
bursa copulatrix mediodorsally, duct length about 2x 
length of spermathecal reservoir; spermathecal gland 
duct long, >3x length of spermathecal reservoir; basal 
gonocoxite apical margin with 4 setae, 1 setae at api- 
comedial angle, and several smaller setae along medial 
margin (Fig. 18C); apical gonocoxite broad basally with 
2 short, stout lateral ensiform setae, apex narrowly round- 
ed; apical nematiform setae in sensory furrow near apex 
of apical gonocoxite. 

Type information. Dissected and pinned male Lecto- 
type (ZMHU): 3294 // ring sclerite and aedeagus on card 
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// ambiguus / Er. / Van Diemens Land / Schayer [blue 
label] // LECTOYPE (red label) Mecyclothorax / “An- 
chomenus” / ambiguus / Erichson 1842 / designated by 
/ B. P. Moore. An additional two male and one female 
paralectotypes (ZMUH) accompany the lectotype. 

Distribution and habitat. This species is distributed 
throughout southeastern Australia including Tasmania 
and King Island (Fig. 19C). Localities and repositories 
for examined material include: NSW: Bodalla (MCZ, 4); 
Braidwood (MCZ, 41); Breakfast Ck. (MVM, 1); Cabra- 
matta (BMNH, 1); Comboyne plateau (MCZ, 4); Cum- 
berland (BMNH, 1); Greta (AMNH, 1); Kosciuszko N. 
P. (CUIC, 8; MCZ, 7); Mt. Wilson (FMNH, 1); Narra- 
been Lagoon (FMNH, 5); Richmond R. vic. Wiangaree 
(MCZ, 8); Tallaganda St. For. (CAS, 1); Uralla (CAS, 
3); SA: Adelaide (CAS, 1); Adelaide, 18 km E, Carey, 
3 km SE (FMNH, 1); Adelaide, 8 km S, Waterfall Gul- 
ly (FMNH, 1); Blackwood, Sturt Gorge Res. (ZMUC, 
13); Goose Island (MVM, 3); Norton Summit, 10 km E 
Adelaide (FMNH, 2); Williamstown (FMNH, 1); Yor- 
ketown (CAS, 2; FMNH, 13); TAS: Burnie (MCZ, 8); 
Cockle Ck. (MCZ, 2); Florentine R. (MCZ, 3); Goulds 
Country (CMNH, 2); Hartz N. P. (MCZ, 2); Hastings 
(MCZ, 3); Hobart (MVM, 3); King Is. (MVM, 2); Launc- 
eton (FMNH, 1; MCZ, 1); Mersey R. Vy. (MCZ, 2); Mt. 
Ben Lomond (MCZ, 6); Mt. Field, base (MCZ, 7); Mt. 
Wellington (MCZ, 1); Parratah (MVM, 2); Queenstown 
(MCZ, 16); Smithton (CAS, 7); Tarraleah (MCZ, 3); 
Waldheim (MCZ, 1); Zeehan (CAS, 1); VIC: Ballarat 
(BMNH, 2); Bogong (MVM, 2); Dandenong (CAS, 2); 
Frankston (MVM, 1); Ferntree Gully (MVM, 1); Lakes 
Entrance (MVM, 1); Mt. Buller (MCZ, 1); Mt. Donna 
Buang (MCZ, 15); Mt. Hotham (MCZ, 3); Mt. Wogwog 
(EMEC, 1); Oakleigh (MVM, 2); Olinda (BMNH, 2); 
Penshurst (CUIC, 7); Port Melbourne (MVM, 2); Port- 
land to Pt. Fairy (MCZ, 2); Pretty Vy. Dam (MVM, 1); 
Warburton (MVM, 6); Warrendyte (MVM, 1); Whiskey 
Ck. (MVM, 3); Yarra Glen (MVM, 1). 


Mecyclothorax punctipennis (MacLeay) 
Figures 2M, 6D, 15D-E, 16D, 17D, 18D, 19D 


Cyclothorax punctipennis MacLeay, 1871: 105. 

Mecyclothorax punctipennis Csiki, 1929: 487. 

Cyclothorax obsoletus Blackburn, 1889: 1389 (synony- 
my Moore, 1984: 162). 

Cyclothorax ambiguus Sloane 1898: 472 (misidentification). 


Diagnosis (n = 5). For purposes of this review, all di- 
agnostic external characters that distinguish this species 
from M. ambiguus—and therefore all other Australian 
species—are presented under M. ambiguus. Standardized 
body length 5.0—5.8 mm. Setal formula ++/++/+2++. 
Male genitalia (n = 3). Aedeagal median lobe grac- 
ile, narrow dorsoventrally relative to length, the apex 
well extended beyond ostium, the tip downturned (Fig. 
15D); ostial ventroapical operculum well developed, an 
elongate triangular sclerite; flagellar plate large, bearing 
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longitudinal sclerotic ridges (Fig. 1S5E); base of aedea- 
gal internal sac bearing a ventral spicular sclerite; right 
paramere narrow, elongate, bearing >12 setae along the 
ventral margin, 4 small setae long dorsal margin (Fig. 
16D); left paramere narrow basally, narrowed to elon- 
gate, attenuated whip-like apex. 

Female reproductive tract (n = 2). Bursa copulatrix 
elongate, columnar, length about 2x diameter when 
pressed under cover slip, surface thickened, wrinkled, 
(Fig. 17D); spermathecal duct entering bursa copulatrix 
mediodorsally, duct length about 2* length of spermathe- 
cal reservoir; spermathecal gland duct long, ~1.5= length 
of spermathecal reservoir; basal gonocoxite apical mar- 
gin with 3 setae, 1 seta at apicomedial angle, and sever- 
al smaller setae along medial margin (Fig. 18D); apical 
gonocoxite broad basally with 2 acuminate lateral ensi- 
form setae, apex acuminate; apical nematiform setae in 
subbasal sensory furrow. 

Type information. For M. punctipennis, \ectotype 
male (ANIC): Gayndah, Queensland (Moore 1984). For 
C. obsoletus Blackburn, two syntypes (SAMA): Port Lin- 
coln, S.A. (Moore 1984, Moore et al. 1987). 

Distribution and habitat. This species 1s broadly dis- 
tributed in numerous habitats across Australia (Fig. 19D). 
Recorded collection localities range in elevation from sea 
level to over 2000 m near the summit of Mt. Kosciusz- 
ko. These beetles are at home in leaf litter on the floor 
of Eucalyptus forests, under dense mats of dead leaves 
surrounding the bases of Xantharrhoea (Asphodelace- 
ae) grass trees, in tussock grass clumps of high-elevation 
grasslands, under wrack on sea beaches, and in home 
gardens in urban settings. The species is monomorphic- 
ally macropterous, with adults often collected at lights in 
great profusion. 

Even given this species’ catholic ecological preferenc- 
es and propensity for winged flight, its geographic distri- 
bution is discontinuous across Australia (Fig. 19D). More- 
over, the Western Australian populations of this bicentric 
species distribution interact little if at all with coastal 
populations east of the Great Australian Bight, based on 
geographic restriction of polymorphic male genitalic chi- 
ral antisymmetry to the populations inhabiting Western 
Australia (Liebherr and Will 2015). In contrast, all eastern 
populations monomorphically comprise males with plesi- 
omorphic genitalic torsion, whereby the right side of the 
aedeagus is held ventrally when in repose. The Western 
Australian populations vary greatly in the proportions of 
left- and right-torsioned males, demonstrating that their 
mutual geographic isolation is great enough to preclude 
extensive homogenizing dispersal among populations. 

Baehr (2000) reported a 1998 record for M. punctipen- 
nis from Rocky Cape N. P. as the first Tasmania record. 
However, Darlington material (MCZ) indicates M. punc- 
tipennis was present at Hobart in 1956-1957 (Liebherr 
and Will 2015). Tasmanian localities and repositories 
represented in material examined for this review (Fig. 
19D) include: Corinna, West Tasmania (MCZ, 4); Hobart 
(MCZ, 8); Great Lake, north end (MCZ, 5); Waldheim nr. 
Cradle Mtn. (MCZ, 1); Zeehan, north (MCZ, 3). 
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Discussion 


Biogeographic History. The adelphotaxon relationship 
(Liebherr 2011a) between Mecyclothorax and genera al- 
lied with and including Amb/ytelus Erichson — 1.e. Epe- 
lyx Blackburn, Dystrichothorax Baehr, Paratrichothorax 
Baehr, and Trichoamblytelus Baehr — requires both clades 
to be of equal age of origin. Baehr (2004) proposed an 
Eocene age of origin for the Amb/ytelus lineage, based on 
the restriction of Paratrichothorax and Trichamblytelus 
to coastal forests of southwest Australia. The late Eocene 
marine transgression would have isolated the ancestors 
of extant species in these genera from other lineages di- 
versifying in eastern Australia, with subsequent aridifica- 
tion and periodic marine transgressions maintaining that 
isolation (Mast and Givnish 2002). Oligocene cooling al- 
lowed the evolution of rain forest communities, whereas 
Miocene drying (associated with the rise of Myrtaceae) 
resulted in the assembly of communities dominated by 
Eucalyptus (Crisp et al. 1999). The intense association 
of the tree-dwelling Amblytelus lineages with Eucalyp- 
tus forests allowed those taxa the opportunity to diversify 
over the past 20 Myr, with many of the more than 100 
species evolving arboreal life styles (Baehr 2004, 201 6b). 
Mecyclothorax spp., on the other hand, have been princi- 
pally restricted to terrestrial microhabitats in southwest 
or southeast Australia, Queensland, New Caledonia, 
and especially New Guinea during the Miocene oroge- 
ny (Liebherr 2018). Species of the montane rainforest, 
Queensland Qecyclothorax have been principally col- 
lected in sieved litter from terrestrial situations, though 
some specimens have been collected via pyrethrin spray 
of mossy logs and trunk bases. The early divergence of 
Qecyclothorax in these rainforests is hypothesized to 
have occurred commencing in Oligocene when these 
communities were being assembled. Conversely, based 
on collecting records for Australian Mecyclothorax of the 
subgenus Eucyclothorax, we know that these species are 
distributed along waterways and in wetlands, often in as- 
sociation with open forest vegetation, fallen wood, and 
massed vegetation such as flood debris. Thus, like Ambly- 
telus, this line could have diversified in the myrtaceous 
communities of southern Australia. 

Though most of the diversification occurred in south- 
eastern Australia, multiple east-west vicariance events 
of different ages are mandated by the cladistic taxon-ar- 
ea relationships of the taxa (Rix et al. 2015). The ear- 
liest east-west vicariance event would have isolated M. 
isolatus in the forests of the south west coastal region. 
That M. isolatus has a remarkably reduced metathorax 
and well-developed plical lock between the abdominal 
ventrites and elytra points to prolonged occupation of 
stable, persistent forest habitats (Southwood 1977) now 
conserved within Walpole-Nornalup National Park. Sub- 
sequently M. blackburni was isolated in Western Aus- 
tralia (Figs 1B, 11B) prior to diversification of the six 
species in the M. /ophoides complex (Fig. 1B). Later in 
the history of that same clade, M. jameswalkeri was de- 
rived as a Western Australian isolate related to M. dar- 
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lingtoni from Queensland and M. lophoides from south- 
east Australia (Figs 1B, 11C). The most recent east-west 
pattern involves widespread species with populations in 
both eastern and western Australia: 1, M. punctatus, with 
the subspecific form M. p. peckorum described from the 
southwest Cape region; 2, M. minutus (Fig. 19B); and 3, 
M. punctipennis (Fig. 19D). 

Within the subgenus Mecyclothorax, the vast majori- 
ty of Australian Plate species evolved first in association 
with rainforest habitats in New Guinea (Fig. 1A; Baehr 
2014, Liebherr 2017), and subsequently following over- 
water dispersal to locales such as Lord Howe and Norfolk 
Islands (Moore 1985, 1992), Borneo (Baehr and Lorenz 
1999), Java (Andrewes 1933, Louwerens 1949, 1953), 
Timor Leste (Baehr and Reid 2017), New Zealand (Li- 
ebherr and Marris 2009), and most recently the Hawai- 
ian and Society Islands. The colonizing taxon founding 
the very diverse Hawaiian radiation occupied terrestrial 
grassland, based on sharing of this habitat preference by 
the very close relatives M. punctipennis and M. montiva- 
gus (Fig. 1A, Liebherr 2015). The third species complet- 
ing this triplet, M. sculptopunctatus of St. Paul and Am- 
sterdam Islands, also occupies such an open habitat on 
these very small, windswept Indian Ocean islands (Jean- 
nel 1940, plate IV, fig. 1), corroborating an open grass- 
land habitat as the initial landing area for these island 
species. It is within the many Hawaiian species that have 
radiated from the common ancestor with M. montivagus 
that ecological diversification has reached its maximal 
range among known Mecyclothorax, with the evolution 
of alpine, riparian, and arboreal epiphyte-loving species 
(Liebherr 2015), as well as a cave-adapted troglophilic 
species (Liebherr 2008a). Even within the estimated 10% 
of Mecyclothorax species predicted to be discovered in 
New Guinea (Liebherr 2017), species have evolved to 
occupy alpine habitats—M. sedlaceki Darlington, M. toxo- 
pei Darlington, and M. kavanaughi Liebherr (Liebherr 
2008b)-as well as dense lowland rainforest; M. aming- 
wiwae Liebherr, M. andersoni Liebherr, and M. gressitti 
Liebherr (2017). Being highly complex geologically and 
largely unexplored, the New Guinea highlands on the 
active tectonic margin of the Australian plate are likely 
to provide further examples of ecological diversification 
within the genus. 

Paleoecological research has resulted in the discov- 
ery of Australian subfossils assignable to Mecyclothorax 
(Sniderman et al. 2009). In deposits laid down ~1.84— 
1.56 Ma in the Stony Creek Basin, Victoria, subfossils 
determined as “Mecyclothorax ‘punctatus’ grp n. sp.” and 
“Mecyclothorax sp. 3 (cordicollis grp.)” were recovered. 
The site is within the present-day distributional range 
of M. punctatus (Fig. 11A), and so these subfossils pre- 
sumably represent extant species or representatives of an 
ancestral population that evolved to become the extant 
species. Most parsimoniously then, the common ancestor 
of M. punctatus and its sister species M. moorei can be 
dated to the Pleistocene age of this assemblage (Fig. 1B). 
For the “cordicollis grp.” taxon, the site lies within the 
distributional ranges of 4 lophoides, M. peryphoides, 
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and M. cordicollis (Fig. 11C—E). Given this contribu- 
tion’s sorting out of species in the M. lophoides species 
complex based on comprehensive use of external and 
male genitalic characters, more concise determination of 
these subfossils may allow more precise dating of clado- 
gram nodes connecting these species (Fig. 1B). Regard- 
less of the outcome of such a determination, the rate of 
speciation for these Eucyclothorax species is an order of 
magnitude lower than that observed in the Pacific Island 
radiations, where time between speciation is estimated to 
be 220,000 years for Hawaii (Liebherr 2015) and 300,000 
years for the Society Islands (Liebherr 2013). 

Genitalic Evolution. Confirmation of species assign- 
ment for specimens in the MZ. /ophoides species complex 
is greatly assisted by examination of the male aedeagus, a 
finding in keeping with the utility of male genitalia for di- 
agnosis of cryptic species in the Hawaiian Mecyclothorax 
fauna (Liebherr 2007, 2008a, 2011b, 2015), where nu- 
merous species may be sympatric across a limited portion 
of an island. In contrast, male genitialia vary infraspecif- 
ically within species of the New Caledonian Mecyclotho- 
rax subgenus Phacothorax on an island where often only 
two species occur sympatrically (Liebherr 2018). Even 
though the overall diversity of Australian Mecyclothorax 
is modest, the aggregate distributional patterns are more 
like those observed in Hawaii, as nine species are broadly 
sympatric across portions of New South Wales and Victo- 
ria (Figs 11, 19). Given the long duration of Mecyclotho- 
rax species in Australia (Sniderman et al. 2009), there 
has been abundant time for the evolution of discrete male 
genitalia, thereby assisting species recognition during 
the encounters of male and female beetles (Nagata et al. 
2009, Okuzaki and Sota 2014). The only region of Aus- 
tralia where this pattern breaks down is Western Austra- 
lia, where chiral antisymmetry occurs within populations 
of Mecyclothorax punctipennis. Here only that species 
and M. minutus share much of the region (Fig. 19), as the 
four Eucyclothorax species are allopatrically distributed 
within limited areas along the coast (Fig. 11A—C). 

Species diagnosis within the I /ophoides complex 
(Fig. 1B) lies most specifically in differential characters 
of the internal sac flagellar complex (Figs 7F—H, 14). 
This is especially so for the sympatric species M. /o- 
Dhoides, M. cordicollis, and M. peryphoides (Figs 14B, F, 
H). A succession of taxonomists have routinely confused 
these closely related species (Fig. 1) because the external 
anatomical characters vary little among the species, and 
infraspecific variation blurs the subtle patterns of external 
character evolution. Yet the beetles’ flagellar complexes 
differ very dramatically, with no possibility of misiden- 
tification given access to a male specimen. This dispar- 
ity points to relative stasis in external anatomy during 
accelerated evolution of male genitalic characters. Two 
questions may be asked about this evolutionary disparity. 
Firstly, what are the functional ramifications for mating 
given the dramatic differences among species? Secondly, 
what are the evolutionary selection pressures that have 
resulted in accelerated genitalic evolution? 
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The internal sac flagellum of male tiger beetles func- 
tions during copulation as a semi-rigid structure that 
enters the female spermathecal duct (Schincariol and 
Freitag 1986). The Cicindela L. flagellum is elongate, 
sclerotized, and in cross-section U-shaped, with either 
the internal surface of the groove, or the convex outer 
surface of the flagellum bearing basally directed, micros- 
errate teeth (tempers). These act to hold the flagellum 
in the duct when required, but can be detached from the 
duct’s surface through flagellar flexion when removal of 
the flagellum is required (Freitag et al. 2001). The flagel- 
lum ranges from about half the length of the spermathe- 
cal duct to slightly longer than the duct in four species 
of Cicindela and Pseudoxychila tarsalis Bates (Freitag 
1966, Freitag et al. 1980, Rodriguez 1999). In all instanc- 
es, the flagellar diameter is similar to the diameter of the 
spermathecal duct, though the flagellar base is larger than 
the duct and presumably does not enter it. The flagellum 
cannot transfer sperm, as its base is closed, and it does 
not connect directly to the male gonopore. Its function 
includes opening of the spermathecal duct during the 
complicated multi-phase mating behavior of cicindelines 
(Schincariol and Freitag 1986), and possibly facilitating 
insertion of the spermatophore neck into the spermathe- 
cal duct (Rodriguez 1999), allowing sperm passage into 
the duct and to the spermatheca. 

Aedeagal internal sac flagella occur throughout the 
Carabidae (Jeannel 1955, Maddison et al. 2013). In Ha- 
waiian Bembidion Latreille beetles of the subgenus Neso- 
cidium Sharp, the male flagellum length is subequal to the 
female spermathecal duct length, to 60-75% longer than 
the duct (Liebherr 2008c). Correspondence in length be- 
tween male flagellum and female spermathecal duct was 
maximal in Nesocidium spp. with spermathecal ducts of 
uniformly narrow diameter, whereas species in which the 
male flagellum was longer than the duct included females 
with a basally broad duct, suggesting that the flagellum 
touches the walls of the duct, undergoing circular torsion 
and thus expanding the duct to its maximal diameter as 
it 1s pushed into the duct by the male. The presence of 
a short male flagellum is a groundplan character for the 
tribe Moriomorphini (Liebherr 2011a). Among species of 
Mecyclothorax subgenus Eucyclothorax, the flagellum 
ranges from a plesiomorphic shortened condition, as in 
M. moorei, M. punctatus, M. curtus, and M. blackburni 
(Fig. 7A—E), to the highly derived, elongate, and rigidly 
sinuous structure of VM. eyrensis and M. peryphoides (Fig. 
14D-F). The other species of the M /ophoides complex 
exhibit a flagellum of intermediate length; 1, slightly lon- 
ger than the associated flagellar sheath in M. darlingtoni 
(Fig. 7G—H): 2, equal in length to the flagellar sheath in 
M. lophoides (Fig. 14B); and 3, slightly shorter than the 
flagellar sheath in M. cordicollis (Fig. 14H). Among the 
females, most species have spermathecal ducts equal in 
length to the apical spermathecal reservoir, i.e. of moder- 
ate length (Fig. E-F, I). However, in females of M. curtus, 
M. eyrensis, and M. peryphoides the spermathecal duct is 
elongate, i.e. more than twice the length of the fusiform 
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apical reservoir (Fig. 9C, G—H). In the species pair M. ey- 
rensis + M. peryphoides, insertion of the long, semi-rigid 
and sinuous flagellum would make the spermathecal duct 
conform to the flagellar configuration. 

The species pair M. eyrensis and M. peryphoides are 
also unique within subgenus Eucyclothorax in that the 
highly derived structures of the male aedeagal median 
lobe and internal sac are identical among males of both 
Species, apparently violating one of the precepts of mod- 
ern taxonomy that associate species diagnosis with male 
genitalic differences (Huber 2003). However parameral 
setation varies significantly among males of these spe- 
cies. This finding begs the question of how the male 
parameres interact with the external surface of the female 
abdomen during intromission, at the same time providing 
a genitalic difference between the species to accompany 
diagnostic external characters that include differences in: 
1, pronotal shape, especially at the pronotal hind angles; 
2, cuticular microsculpture; and 3, coloration. The two 
species also occupy very different ecological zones in 
Australia; with M. eyrensis residing in the arid interior 
of South Australia, Northern Territory and New South 
Wales, whereas M. peryphoides occupies the more tem- 
perate grass- and woodland habitats to the south and east 
(Fig. 11D). Both species occupy riparian habitats within 
their respective distributions, perhaps the reason that M. 
eyrensis can persist in the dry interior, as the larvae would 
be seriously impacted were the occupied habitat too xeric 
during the period of larval development. Though only a 
single datum, the genitalic situation in M. eyrensis and M. 
peryphoides parallels that reported by Huber and Dimi- 
trov (2014) for a sister-species pair of Taiwanese pholcid 
spiders: two species sharing highly distinctive yet iden- 
tical male genitalia (i.e. chelicerae), while differing in 
body coloration and proportions, and occupying discrete 
ecological situations across allopatric distributions. Mo- 
lecular divergence is minimal between the two pholcid 
Species, Supporting very recent speciation between them. 

The second question posited above concerning the evo- 
lutionary basis for male and female genitalic correlations 
can be addressed preliminarily by the distribution of dif- 
ferences among the species in subgenus Eucyclothorax. It 
seems likely that genitalic characters provide specific cues 
for mate recognition (e.g. Nagata et al. 2009). Can such 
differences be interpreted as the results of sexual selection 
(Eberhard 1985, 2004)? Males of M. moorei, M. punctatus, 
and M. curtus exhibit short flagella (Fig. 7A—D), whereas 
the females exhibit several derived characters of the repro- 
ductive tract. Females of the sister species 1. moorei and 
M. punctatus exhibit a basally sclerotized and bulbously 
expanded spermathecal duct (Fig. 9A—B). Females of M 
curtus deviate from that by having a spermathecal duct 
that is elongate and moderately sclerotized (and therefore 
coiled when at rest), as observed in females of M. eyrensis 
and M. peryphoides. If we invoke runaway sexual selec- 
tion to explain the association of elongate male flagella 
and spermathecal ducts of M. eyrensis and M. peryphoides, 
then how do we explain the similarly elongate duct in . 
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curtus, here in association with a short male flagellum? 
Moreover, given that we do not understand the function of 
the basally expanded and sclerotized spermathecal ducts 
in M. moorei and M. punctatus females, nor how the duct 
might interact with the male flagellum, currently we are 
best left to report the findings and introduce their use in 
phylogenetic inference. Finally, if we were to implicate 
the difference in parameral setation between M. eyrensis 
and M. peryphoides as the result of sexual selection, then 
we must posit the introduction of a novel focus of selec- 
tion in the mating system at this point; a decidedly unpar- 
simonious rescue attempt for a hypothesis compromised 
by the phylogenetic distribution of female spermathecal 
duct configurations. 

Based on revisionary taxonomy for the Mecyclotho- 
rax faunas of the Hawaiian Islands (Liebherr 2006, 2007, 
2008a, 2009a, 2009b, 2011b, 2015), the Society Islands 
(Liebherr 2012a, 2012b, 2013), New Zealand (Liebherr 
and Marris 2009), Papua New Guinea (Liebherr 2017), 
New Caledonia (Liebherr 2018) and now Australia, we 
have accrued information on genitalic correlates between 
the sexes for more than 350 species. Plucking from this 
cornucopia of genitalic riches, all manner of genitalic cor- 
relates among closely related species can be observed. The 
parapatric Moloka‘i sister species M. lissopterus Liebherr 
and M. arcuatus Liebherr of the M. ovipennis species 
group are not distinguishable based on external anatomy. 
However, genitalia of both sexes are both diagnostic and 
concordant with regard to size: 1, the male aedeagal medi- 
an lobe of M. arcuatus has a much longer and broader apex 
(Liebherr 2007, figs 75—78); and 2, the female bursa cop- 
ulatrix of M. arcuatus is much broader and more elongate 
(Liebherr 2007, figs 157, 159). In this instance, an elongate 
male median lobe is associated with an elongate female 
bursa, with the structures functionally related because the 
former enters the latter during intromission, followed by 
eversion of the male internal sac and transfer of the sper- 
matophore. A second pair of allopatric M. ovipennis group 
sister species from Moloka‘i —M. joni Liebherr and M. 
lisae Liebherr —exhibit males with significantly different 
aedeagal median lobe lengths across species, but females 
with bursae of very similar lengths (Liebherr 2007 figs 71— 
74, 150, 152). A similar non-correlated pattern is observed 
among five sympatric species of Oahu’s monophyletic M 
brevis species complex, with the male aedeagal median 
lobes and internal sacs varying dramatically among the 
species, but the known female bursae differing little (Li- 
ebherr 2009a, figs 6A—K, 9A, C). If we wish to implicate 
sexual selection across just these three examples, each in- 
volving most-closely related species, the first example of 
concordant transgender-based association of dramatically 
larger male and female genitalia in M. arcuatus would bet- 
ter fit the model of antagonistic sexual selection, where- 
as the latter two examples involving dramatic changes in 
male genitalia along with female genitalic stasis would fit 
conditions of Eberhard’s (2004) female choice model. Yet, 
the latter two examples consistent with observations of 
female choice also differ in that the former involves allo- 
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patric sister species, and the latter involves five sympatric 
species. Females could choose among sympatric males, 
but not among allopatric males. Alternatively species-spe- 
cific male genitalia could have evolved during allopatric 
Speciation, with secondary sympatry enhancing either or 
both pre-mating sexual discrimination and post-mating 
reproductive isolation (Malone et al. 2015). Character dis- 
placement operating on characters of either system could 
reinforce divergence among secondarily sympatric species 
or populations (Brown and Wilson 1956). These myriad 
options point to the requirement for hypothesis testing spe- 
cific to singular or closely associated evolutionary events 
when studying sexual selection (Simmons 2014). They 
also suggest that it is inappropriate to consider sexual se- 
lection as a singular factor responsible for the accelerated 
speciation of Polynesian Mecyclothorax beetles. 


Acknowledgements 


This research depends absolutely on the supportive efforts 
of curators making taxonomic material available through 
their field collecting and curational efforts. I thank the fol- 
lowing individuals for providing access to taxonomic ma- 
terial (parenthetical codens identify institutions cited in 
Material and methods): Lee Herman (AMNH); Chris Reid 
(AMS); Cate Lemann and Thomas Weir (ANIC); Beulah 
Garner and Max Barclay (BMNH); James Boone and Neal 
Evenhuis (BPBM); David H. Kavanaugh (CAS), Robert 
L. Davidson (CMNH); Kipling W. Will (EMEC); Marga- 
ret Thayer and Alfred F. Newton (FMNH),; Martin Baehr 
(MBC); Roberto Poggi (MCG); Riccardo Sciaky (MCM),; 
Philip D. Perkins (MCZ); Azadeh Taghavian and Thier- 
ry Deuve (MNHN); Catriona MacPhee (MVM); Susan 
Wright and Geoff Monteith (QMB); Peter Hudson and Jan 
Forrest (SAMA); Danny Shpeley (UASM); Brian Hanich 
and Terry Houston (WAM); Sree Selvantharan and Alexey 
Solidovnikov (ZMUC). I thank Nick Porch, Deakin Univer- 
sity, for advice about Australian subfossils, and Kip Will for 
providing access to Chaudoir (1873) and for collaborative 
museum work. I also sincerely thank Stewart B. Peck, Car- 
leton University, for information on the habitat of M. isola- 
tus, and for his encouraging suggestion that I should inves- 
tigate the Hawaiian Carabidae. An American Philosophical 
Society grant and National Science Foundation awards 
(DEB-9208269, DEB-9806349, DEB-0315504) supported 
museum visits to London, Paris, Berlin, Adelaide, Canberra, 
Brisbane, Honolulu, and Cambridge, as I tracked the dias- 
pora of Mecyclothorax types. I thank Achille Casale and Da- 
vid Seldon for extremely helpful reviews of the manuscript. 


References 


Andrewes HE (1931) 56. Coleoptera-Carabidae of the Juan Fernandez 
Islands. In: Skottsberg C (Ed.) The Natural History of Juan Fernan- 
dez and Easter Island, 3 (Zoology). Almqvist and Wiksells Boktry- 
ckeri-A-B, Uppsala, 629-637. 


dez.pensoft.net 


Andrewes HE (1933) On some new species of Carabidae, chiefly from 
Java. Treubia 14: 273-286. 

Andrewes HE (1939) Papers on Oriental Carabidae—XXXV. On the 
types of some Indian genera. Annals and Magazine of Natural His- 
tory (11th ser.) 3: 128-139. 

Baehr M (2000) A new species of the genus Lestignathus Erichson from 
Tasmania with a note on the Tasmanian species of Mecyclothorax 
Sharp (Insect: Coleoptera: Carabidae: Licininae, Psydrinae). Re- 
cords of the South Australian Museum 33: 123-126. 

Baehr M (2003) Psydrine ground beetles (Coleoptera: Carabidae: Psy- 
drinae), excluding Amblytelini, of eastern Queensland rainforests. 
Memoirs of the Queensland Museum 49: 65-109. https://www.bio- 
diversitylibrary.org/part/243680 

Baehr M (2004) The Amblytelini. A tribe of corticolous ground beetles 
from Australia. Taxonomy, phylogeny, biogeography. (Coleoptera: 
Carabidae: Psydrinae). Coleoptera 8: 1-286. 

Baehr M (2009) A new species of the genus Mecyclothorax Sharp 
from New South Wales (Insecta: Carabidae: Psydrinae). Records 
of the Australian Museum 61: 89-92. https://doi.org/10.3853 
/}.0067-1975.61.2009.1519 

Baehr M (2014) A new species of the genus Mecyclothorax Sharp 
from New Guinea (Coleoptera, Carabidae, Psydrini, Mecyclotho- 
racina). Spixiana 37: 123-129. http://www.zobodat.at/pdf/Spixi- 
ana_037_0123-0129. pdf 

Baehr M (2016a) A new subspecies of Mecyclothorax punctatus 
(Sloane) from south-western Australia. Spixiana 39: 93-97. http:// 
www.zobodat.at/pdf/Spixiana_039_0093-0097.pdf 

Baehr M (2016b) New species of the genera Amb/ytelus Erichson, 1842 
and Dystrichothorax Blackburn, 1892 from Queensland and New 
South Wales, Australia (Insecta: Coleoptera: Carabidae: Psydrini: 
Amblytelina). Memoirs of the Queensland Museum — Nature 60: 
13-27. https://doi.org/10.1082/j.2204-1478.60.2016.2016-01 

Baehr M, Lorenz W (1999) A reevaluation of Loeffleria globicollis 
Mandl from Borneo (Insecta, Coleoptera, Carabidae, Psydrinae). 
Spixiana 22: 263-267. 

Baehr M, Reid CAM (2017) On a collection of Carabidae from Timor 
Leste, with descriptions of nine new species (Insecta: Coleoptera: 
Carabidae). Records of the Australian Museum 69: 421-450 (https:// 
dot.org/10.3853/j.2201-4349.69.2017.1660). 

Ball GE, Erwin TL (1983 [1982]) The Baron Maximilien de Chaudorr: 
inheritance, associates, travels, work, and legacy. Coleopterists Bul- 
letin 36: 475-501. 

Bates HW (1878) On new genera and species of geodephagous Coleop- 
tera from Central America. Proceedings of the Zoological Society of 
London 1878: 587-609. 

Bates HW (1882) Biologia centrali-americana, Insecta, Coleoptera 1(1): 
1-316. 

Bates HW (1883) Supplement to the geodephagous Coleoptera of Ja- 
pan, chiefly from the collection of Mr. George Lewis, made during 
his second visit, from February, 1880, to September, 1881. Trans- 
actions of the Entomological Society of London 1883: 253-264. 
https://doi.org/10.1111/j.1365-2311.1883.tb02947.x 

Blackburn T (1878a) Characters of new genera and descriptions of new 
species of Geodephaga from the Hawaiian Islands II. Entomolo- 
gist’s Monthly Magazine 15: 119-123. 

Blackburn T (1878b). Characters of new genera and descriptions of new 
species of Geodephaga from the Hawaiian Islands II. The Entomol- 
ogist’s Monthly Magazine 15: 156-158. 


Dtsch. Entomol. Z. 65 (2) 2018, 177-224 


Blackburn T (1879) Characters of new genera and descriptions of new 
species of Geodephaga from the Hawaiian Islands IIH. Entomolo- 
gist’s Monthly Magazine 16: 104—109. 

Blackburn T (1881). Characters of new genera and descriptions of new 
species of Geodephaga from the Hawaiian Islands IV. The Entomol- 
ogist’s Monthly Magazine 17: 226-229. 

Blackburn T (1882) Characters of new genera and descriptions of new 
species of Geodephaga from the Hawaiian Islands V. Entomologist’s 
Monthly Magazine 19: 62-64. 

Blackburn T (1889) Further notes on Australian Coleoptera, with de- 
scriptions of new genera and species. Proceedings of the Linnean 
Society of New South Wales (2nd ser.) 3: 1387-1506. 

Blackburn T (1892) Notes on Australian Coleoptera, with descriptions 
of new species. Proceedings of the Linnean Society of New South 
Wales (2 ser.) 6: 479-550. https://doi.org/10.5962/bhl.part.29903 

Bonelli FA (1810) Observations Entomologiques, premiere partie 
(cicindéletes et portion des carabiques) [with the “Tabula synopti- 
ca exhibens genera carabicorum in sectiones et stirpes disposita’]. 
Turin, 58 pp. 

Britton EB (1948) A revision of the Hawaiian species of Mecyclothorax 
(Coleoptera: Carabidae). Occasional Papers of the Bernice P. Bishop 
Museum 19: 107-166. 

Broun T (1903) Descriptions of new genera and species of New Zealand 
Coleoptera. Annals and Magazine of Natural History (7th ser.) 11: 
450-458. 

Brown WL, Wilson EO (1956) Character displacement. Systematic Bi- 
ology 5: 49-64. https://doi.org/10.2307/2411924 

Castelnau FL Laporte de (1867) Notes on Australian Coleoptera. Pro- 
ceedings of the Royal Society of Victoria, Melbourne, 139 pp. 

Castelnau FL Laporte de (1868) Art. XV—Notes on Australian Cole- 
optera, part II. Proceedings of the Royal Society of Victoria, Mel- 
bourne 8: 95-225. 

Chaudoir M de (1854) Mémoire sur la famille de Carabiques. Bulletin 
de la Société Impériale des Naturalistes de Moscou 27(1): 112-144. 

Chaudoir M de (1873) Matériaux pour servir a I’étude des Féroniens. 
Bulletin de la Société Impériale des Naturalistes de Moscou 46(1): 
85-116. 

Crisp MD, West JG, Linder HP (1999) Biogeography of the Terrestrial 
Flora. In: Orchard AE (Ed.) Flora of Australia, Introduction 1, 2nd 
ed. ABRS/CSIRO, Melbourne, 321-367. 

Csiki E (1929) Carabidae: Harpalinae III. In: Schenkling S (Ed.) Cole- 
opterorum Catalogus 104. W. Junk Verlag, Berlin, 347-527. 

Csiki E (1931) Carabidae: Harpalinae V. In: Schenkling S (Ed.) Coleop- 
terorum Catalogus 115. W. Junk Verlag, Berlin, 740-1022. 

Darlington PJ Jr (1936) Variation and atrophy of flying wings of some 
carabid beetles. Annals of the Entomological Society of America 
29: 136-176. 

Darlington PJ Jr (1943) Carabidae of mountains and islands: data on the 
evolution of isolated faunas, and on atrophy of wings. Ecological 
Monographs 13: 37-61. https://doi.org/10.2307/1943589 

Darlington PJ Jr (1952) The carabid beetles of New Guinea, part 2, the Ag- 
onini. Bulletin of the Museum of Comparative Zoology 107: 89-252. 

Darlington PJ Jr (1962) The carabid beetles of New Guinea, part I. 
Cicindelinae, Carabinae, Harpalinae through Pterostichini. Bulletin 
of the Museum of Comparative Zoology 126: 321-564. 

Darlington PJ Jr (1971) The carabid beetles of New Guinea. Part IV. Gen- 
eral considerations; analysis and history of fauna; taxonomic supple- 
ment. Bulletin of the Museum of Comparative Zoology 142: 129-337. 


221 


Dejean PFMA (1831) Spécies général des coléopteres de la collection de 
M de la Compte Dejean. Mequignon-Marvis, Paris 5(2): 383-883. 

Eberhard WG (1985) Sexual Selection and Animal Genitalia. Harvard 
University Press, Cambridge, 256 pp. https://doi.org/10.4159/har- 
vard.9780674330702 

Eberhard WG (2004) Rapid divergent evolution of sexual mor- 
phology: comparative tests of antagonistic coevolution and tra- 
ditional female choice. Evolution 58: 1947-1970. https://doi. 
org/10.1111/j.0014-3820.2004 tb00482.x 

Enderlein G (1909) 9. Des Insektenfauna der Insel Neu-Amsterdam. 
In: Enderlein G (Ed.) Die Insekten des Antarktischen Gebietes, 10. 
Druck und Verlag von Georg Reimer, Berlin, 486—492. 

Erichson WF (1834) Coleoptera. In: Erichson WF, Burmeister H (Eds) Be- 
itrage zur Zoologie, gesammelt auf einer Reise um die Erde, von Dr FJF 
Meyen, 6 (Insekten). Nova Acta Physico-Medica Akademie Caesareae 
Leopoldino-Carolinae Naturae Curiosorum 16(suppl.): 219-308. 

Erichson WF (1842) Beitrag zur Insecten-Fauna von Vandiemensland. 
Archiv ftir Naturgeschichte 8: 83-287. 

Evenhuis NL (2012) Francois-Louis Comte de Castelnau (1802-1880) 
and the mysterious disappearance of his original insect collection. 
Zootaxa 3168: 53-63. 

Frauenfeld GR von (1868) Zoologische Miscellen, XV. Verhandlungen 
der kaiserlich-k6niglichen zoologisch-botanischen Gesellschaft in 
Wien 18(6 Mai): 885-899. 

Freitag R (1966) The female genitalia of four species of tiger bee- 
tles. Canadian Entomologist 98: 942-952. https://doi.org/10.4039/ 
Ent98942-9 

Freitag R, Hartwick A, Singh A (2001) Flagellar microstructures of 
male tiger beetles (Coleoptera: Cicindelidae): implications for sys- 
tematics and functional morphology. Canadian Entomologist 133: 
633-641. https://doi.org/10.4039/Ent133633-5 

Freitag R, Olynyk JE, Barnes BL (1980) Mating behavior and genitalic 
counterparts in tiger beetles (Carabidae: Cicindelinae). International 
Journal of Invertebrate Reproduction 2: 131—135. https://doi.org/10. 
1080/01651269.1980.10553348 

Gemminger M, Harold B de (1868) Cicindelidae — Carabidae. Catalo- 
gus Coleopterorum 1: 424 pp. 

Goloboff PA (1999) NONA (NO NAME). Tucuman, Argentina, Pub- 
lished by the author. http://www.softpedia.com/get/Science-CAD/ 
NONA: shtml [accessed 6-1x-2016] 

Goloboff PA, Catalano SA (2016) TNT version 1.5, including a full im- 
plementation of phylogenetic morphometrics. Cladistics 32: 221— 
238. https://doi.org/10.1111/cla.12160 

Habu A (1978) Carabidae: Platynini (Insecta: Coleoptera). Keigaku 
Publishing Co., Tokyo, 447 pp. 

Huber BA (2003) Rapid evolution and species-specificity of arthropod 
genitalia: fact or artifact? Organisms Diversity and Evolution 3: 
63-71. https://doi.org/10.1078/1439-6092-00059 

Huber BA, Dimitrov D (2014) Slow genital and genetic but rapid 
non-genital and ecological differentiation in a pair of spider species 
(Araneae, Pholcidae). Zoologischer Anzeiger 253: 394—403. https:// 
doi.org/10.1016/j.jcz.2014.04.001 

International Commission on Zoological Nomenclature (1999) Interna- 
tional Code of Zoological Nomenclature. The International Trust for 
Zoological Nomenclature, London, UK, 306 pp. http://iczn.org/iczn/ 
index.jsp, [accessed 26 June 2018] 

Jeannel R (1938) Les Migadopides (Coleoptera Adephaga), une ligneé 
subantarctique. Revue Frangaise d’Entomologie 5: 1-55. 


dez.pensoft.net 


222 James K. Liebherr: Taxonomic review of Australian Mecyclothorax Sharp.... 


Jeannel R (1940) Coléopteres. In Jeannel R (Ed.) Croisiére de Bougain- 
ville aux Iles Australes Frangaises. Mémoires de Muséum national 
d’ Histoire naturelle, Paris 14 (nouv. ser.): 63-201. 

Jeannel R (1944) Un carabique nouveau de la Nouvelle-Calédonie. Re- 
vue Francaise d’Entomologie 10: 84-86. 

Jeannel R (1955) L’Edéage, initiation aux recherches sur la systéma- 
tique des Coléopteres. Publications du Muséum national d’ Histoire 
naturelle no. 16: 1-155. 

Larochelle A, Lariviere M-C (2007) Carabidae (Insecta: Coleoptera): 
synopsis of supraspecific taxa. Fauna of New Zealand / Ko te Aitan- 
ga Pepeke o Aotearoa 60: 1-188. 

Lea AM (1912) The late Rev. Canon Thomas Blackburn, B.A., and his 
entomological work. Transactions and Proceedings of the Royal So- 
ciety of South Australia 36: i11—xl. 

Liebherr JK (1991) Phylogeny and revision of the Anchomenus clade: 
the genera 7etraleucus, Anchomenus, Sericoda, and Elliptoleus (Co- 
leoptera: Carabidae: Platynini). Bulletin of the American Museum 
of Natural History 202: 1-167. http://hdl.handle.net/2246/895 

Liebherr JK (1994a) Recognition of the West Asian Anchomenus kurna- 
kovi and A. punctibasis (Coleoptera: Carabidae: Platynini) and Mio- 
cene evolution of the Mediterranean and Paratethys Seas. Journal of 
the New York Entomological Society 102: 127-141. 

Liebherr JK (1994b) Identification of New World Agonum, review of 
the Mexican fauna, and description of Jncagonum, new genus, from 
South America (Coleoptera: Carabidae: Platynini). Journal of the 
New York Entomological Society 102: 1-55. 

Liebherr JK (2005) Platynini (Coleoptera: Carabidae) of Vanuatu: Mio- 
cene diversification on the Melanesian Arc. Invertebrate Systematics 
19: 263-295. https://doi.org/10.1071/1S04032 

Liebherr JK (2006[2005]) New species of Mecyclothorax (Co- 
leoptera: Carabidae, Psydrini) from Polipoli, Maui define an 
area of endemism on Haleakala Volcano, Hawaii. Journal of 
the New York Entomological Society 113: 97-128. https://doi. 
org/10.1664/0028-7199(2005)113[0097:NSOMCC]2.0.CO;2 

Liebherr JK (2007[2006]) Taxonomic revision of the Mecyclothorax 
beetles (Coleoptera: Carabidae, Psydrini) of Molokai, Hawaii and 
recognition of areas of endemism on Kamakou Volcano. Journal of 
the New York Entomological Society 114: 179-281. https://doi.org/ 
10.1664/0028-7199(2007)114[179:TROTMB]2.0.CO;2 

Liebherr JK (2008a) Taxonomic revision of Mecyclothorax Sharp (Co- 
leoptera, Carabidae) of Hawaii Island: abundant genitalic variation 
in a nascent island radiation. Deutsche Entomologische Zeitschrift 
55: 19-78. https://doi.org/10.1002/mmnd.200800004 

Liebherr JK (2008b) ZIPFILE Mecyclothorax kavanaughi sp. n. 
(Coleoptera: Carabidae) from the Finisterre Range, Papua New 
Guinea. Tijdschrift voor Entomologie 151: 147-154. https://doi. 
org/10.1163/22119434-900000260 

Liebherr JK (2008c) Taxonomic revision of Hawaiian Bembidion Latreille 
(Coleoptera: Carabidae, Bembidiini) with a discussion of their reduc- 
tive and derivative evolutionary specializations. Annals of Carnegie 
Museum 77: 31—78. https://doi.org/10.1163/22119434-900000260 

Liebherr JK (2009a) Taxonomic revision of the Mecyclothorax beetles 
(Coleoptera: Carabidae) of Oahu: epithets as epitaphs for an en- 
dangered fauna? Systematic Entomology 34: 649-687. https://doi. 
org/10.1111/j.1365-3113.2009.00477.x 

Liebherr JK (2009b) Native and alien Carabidae (Coleoptera) share 
Lanai, an ecologically devastated island. Coleopterists Bulletin 63: 
383-411. https://doi.org/10.1649/1176.1 


dez.pensoft.net 


Liebherr JK (2011a) Cladistic assessment of subtribal affinities within 
the tribe Moriomorphini with description of Rossjoycea glacialis, 
gen. n. and sp. n. from the South Island, and revision of Meonochilus 
Liebherr and Marris from the North Island, New Zealand (Coleop- 
tera, Carabidae). ZooKeys 147: 277-335. https://doi.org/10.3897/ 
zookeys. 147.1898 

Liebherr JK (2011b) The Mecyclothorax beetles (Coleoptera: Carabi- 
dae: Moriomorphini) of West Maui, Hawaii: taxonomy, biogeog- 
raphy, and conservation. Deutsche Entomologische Zeitschrift 58: 
15-76. https://doi.org/10.1002/mmnd.201100005 

Liebherr JK (2012a) The first precinctive Carabidae from Moorea, So- 
ciety Islands: new Mecyclothorax spp. (Coleoptera) from the sum- 
mit of Mont Tohiea. ZooKeys 224: 37-80. https://doi.org/10.3897/ 
zookeys.224.3675 

Liebherr JK (2012b) New Mecyclothorax spp. (Coleoptera, Carabidae, 
Moriomorphini) define Mont Mauru, eastern Tahiti Nui, as a distinct 
area of endemism. ZooKeys 227: 63-99. https://doi.org/10.3897/ 
zookeys.227.3797 

Liebherr JK (2013) The Mecyclothorax beetles (Coleoptera, Carabidae, 
Moriomorphini) of Tahiti, Society Islands. ZooKeys 322: 1-170. 
https://do1.org/10.3897/zookeys.322.5492 

Liebherr JK (2015) The Mecyclothorax beetles (Coleoptera, Carabidae, 
Moriomorphini) of Haleakala, Maui: Keystone of a hyperdiverse 
Hawaiian radiation. ZooKeys 544: 1-407. https://doi.org/10.3897/ 
zookeys.544.6074 

Liebherr JK (2017) Review of Mecyclothorax Sharp (Coleoptera: Ca- 
rabidae: Moriomorphini) from Papua New Guinea with descriptions 
of five new species. Coleopterists Bulletin 71: 679-703. https://doi. 
org/10.1649/0010-065X-71.4.679 

Liebherr JK (2018) Cladistic classification of Mecyclothorax Sharp 
(Coleoptera, Carabidae, Moriomorphini) and taxonomic revision 
of the New Caledonian subgenus Phacothorax Jeannel. Deutsche 
Entomologische Zeitschrift 65: 1-63.  https://doi.org/10.3897/ 
dez.65.21000 

Liebherr JK, Marris JWM (2009) Revision of the New Zealand species 
of Mecyclothorax Sharp (Coleoptera: Carabidae: Psydrinae, Mecy- 
clothoracini) and the consequent removal of several species to Me- 
onochilus gen. n. (Psydrinae: Meonini). New Zealand Entomologist 
32: 5—22. https://doi.org/10.1080/00779962.2009.9722172 

Liebherr JK, Will KW (1998) Inferring phylogenetic relationships with- 
in Carabidae (Insecta, Coleoptera) from characters of the female re- 
productive tract. In: Ball GE, Casale A, Vigna Taglianti V (Eds) Atti 
Museo Regionale di Scienze Naturali, Museo Regionale di Scienze 
Naturali, Torino, 107—170. 

Liebherr JK, Will KW (2015) Antisymmetric male genitalia in Western 
Australian populations of Mecyclothorax punctipennis (Coleoptera: 
Carabidae: Moriomorphini). Insect Systematics & Evolution 46: 
393409. https://doi.org/10.1163/1876312X-45042124 

Liebherr JK, Zimmerman EC (2000) Hawaiian Carabidae (Coleoptera), 
Part 1: Introduction and Tribe Platynini. Insects of Hawaii 16. Uni- 
versity of Hawaii Press, Honolulu, 494 pp. 

Lorenz W (1998) Nomina Carabidarum, A Directory of the Scientific 
Names of Ground Beetles. Published by the author, Tutzing, 937 pp. 

Louwerens, CJ (1949) Some notes on the Carabidae, collected by Mr. P. 
H. van Doesburg in the Malay Archipelago with descriptions of new 
species. Tijdschrift voor Entomologie 90: 45-53. 

Louwerens, CJ (1953) Carabidae (Col.) from the Sunda Islands. Verhan- 
dlungen der Naturforschenden Gesellschaft in Basel 64: 303-327. 


Dtsch. Entomol. Z. 65 (2) 2018, 177-224 


Machado A (1992) Monografia de los Carabidos de las Islas Canaria (In- 
secta, Coleoptera). Instituto de estudios Canarios, La Laguna, 743 pp. 

MacLeay W (1871) Notes on a collection of insects from Gayndah. 
Transactions of the Entomological Society of New South Wales 
2(2): 79-205. 

Maddison DR, Toledano L, Sallenave S, Roig-Jufient S (2013) Phylo- 
genetic relationships of the South American ground beetle subgenus 
Chilioperyphus Jeannel (Coleoptera: Carabidae: Trechinae: Bembi- 
diini: Bembidion Latreille). Zootaxa 3636: 547-560. http://dx.doi. 
org/10.11646/zootaxa.3636.4.3 

Malone CD, Lehmann R, Teixeira FK (2015) The cellular basis of 
hybrid dysgenesis and stellate regulation in Drosophila. Current 
Opinion in Genetics & Development 34: 88-94. http://dx.doi. 
org/10.1016/j.gde.2015.09.003 

Mandl K (1969) Zwei neue Heptodonta-Arten und eine neue Carabi- 
dae-Gattung (Col.) aus Nord-Borneo. Zeitschrift der Arbeitsgemein- 
schaft Osterreiches Entomologen 21: 51-54. 

Mast AR, Givnish TJ (2002) Historical biogeography and the origin of 
stomatal distributions in Banksia and Dryandra (Proteaceae) based on 
their CpDNA phylogeny. American Journal of Botany 89: 1311—1323. 
https://doi.org/10.3732/ajb.89.8.1311 

Montrouzier P (1860) Essai sur la faune entomologique de la Nou- 
velle-Calédonie (Balade) et des iles des Pins, Art, Lifui, etc. Annales 
de la Société Entomologique de France (3rd ser.) 8: 229-308. 

Moore BP (1963) Studies on Australian Carabidae (Coleoptera)-3. the 
Psydrinae. Transactions of the Royal Entomological Society of London 
115: 277-290. https://doi.org/10.1111/j.1365-2311.1963.tb00810.x 

Moore BP (1984) Taxonomic notes on some Australasian Mecyclotho- 
rax Sharp (Coleoptera: Carabidae: Psydrinae) and descriptions of 
new species. Journal of the Australian Entomological Society 23: 
161-166. https://doi.org/10.1111/j.1440-6055.1984.tb01935.x 

Moore BP (1985) The Carabidae of Norfolk Island. In: Ball GE (Ed.) 
Taxonomy, Phylogeny and Zoogeography of Beetles and Ants. Dr W 
Junk Publishers, Dordrecht, 237-256. 

Moore, BP (1992) 7. The Carabidae of Lord Howe Island. In Noonan GR, 
Ball GE, Stork NE (Eds) The Biogeography of Ground Beetles of 
Mountains and Islands. Intercept Ltd., Andover, Hampshire, 159-173. 

Moore BP, Weir TA, Pyke JE (1987) Coleoptera: Adephaga: Rhysodidae 
and Carabidae. In: Walton DW (Ed.) Zoological Catalogue of Aus- 
tralia 4, Australian Government Printing Service, Canberra, 17-320. 

Moret P (2005) Los coleépteros Carabidae del paramo en los Andes del 
Ecuador. Museo de Zoologia, Centro de Biodiversidad y Ambiente, 
Escuela de Biologia, Pontificado Universidad Catolica del Ecuador, 
Monografia 2: 1-306. 

Nagata N, Kubota K, Takami Y, Sota T (2009) Historical divergence of 
mechanical isolation agents in the ground beetle Carabus arrowi- 
anus as revealed by phylogeographical analyses. Molecular Ecology 
18: 1408-1421. https://doi.org/10.1111/j.1365-294X.2009.04117.x 

Nixon KC (1999) The parsimony ratchet, a new method for rap- 
id parsimony analysis. Cladistics 15: 407-414. https://doi. 
org/10.1111/j.1096-0031.1999.tb00277.x 

Nixon KC (2002) WinClada. Ithaca, NY, Published by the author. http:// 
www.softpedia.com/get/Science-CA D/WinClada.shtml 
16-ix-2016)| 

Okuzaki Y, Sota T (2014) How the length of genital parts affects cop- 
ulation performance in a carabid beetle: implications for correlated 


[accessed 


evolution between the sexes. Journal of Evolutionary Biology 27: 
565-574. https://doi.org/10.1111/jeb.12323 


223 


Perrault GG (1984) La faune des Carabidae de Tahiti VI. révision du 
genre Mecyclothorax (Sharp) (Psydrini). 1. le groupe de M. muri- 
auxi Perrault (Coleoptera). Nouvelle Revue d’Entomologie (nouv. 
ser.) 1: 19-31. 

Porch N, Jordan DJ, Price DM, Barnes RW, Macphail MK (2009) 
Last interglacial climates of south-eastern Australia: plant and 
beetle-based reconstructions from Yarra Creek, King Island, Tas- 
mania. Quaternary Science Reviews 28: 3197-3210. https://doi. 
org/10.1016/j.quascirev.2009.09.023 

Poulton EB (1939) In Memoriam, James John Walker, MA, RN, FLS, 
FRES. The Entomologist’s Monthly Magazine (3rd ser.) 75: 64-70. 

Rix MG, Edwards DL, Byrne M, Harvey MS, Joseph L, Roberts JD 
(2015) Biogeography and speciation of terrestrial fauna in the 
south-western Australian biodiversity hotspot. Biological Reviews 
90: 762-793. https://doi.org/10.1111/brv. 12132 

Rodriguez S, RL (1999) Spermatophore transfer and ejection in the bee- 
tle Pseudoxychila tarsalis (Coleoptera: Cicindelidae). Journal of the 
Kansas Entomological Society 72: 1-9. 

Santiago-Blay JA, Ratcliffe BC, Krell F-T, Anderson R (2008) Allo- 
types should be from the type series: a position paper for reinstating 
Recommendation 72A from the third edition of the Code that de- 
fines the term ‘allotype’. Bulletin of Zoological Nomenclature 65: 
260-264. 

Schaum HR (1863) Descriptions of four new genera of Carabidae. Jour- 
nal of Entomology 2: 74-78. 

Schincariol LA, Freitag R (1986) Copulatory locus, structure and func- 
tion of the flagellum of Cicindela tranquebarica Herbst (Coleoptera: 
Carabidae). International Journal of Invertebrate Reproduction and 
Development 9: 333-338. https://doi.org/10.1080/01688170.1986.1 
0510209 

Schmidt J (2014) Three new Anchomenus Bonelli, 1810 from the 
west Palaearctic (Coleoptera: Carabidae: Platynini). Koleop- 
terologische Rundshau 84: 13-29. http://www.zobodat.at/pdf/ 
KOR_84 2014 0013-0029. pdf 

Sharp D (1903) Coleoptera II. Caraboidea. In: Sharp D (Ed.) Fauna Ha- 
waliensis 3, The University Press, Cambridge, 175-292. 

Shelford VE (1915) Elytral tracheation of the tiger beetles (Cicindeli- 
dae). Transactions of the American Microscopical Society 34: 241— 
253. https://doi.org/10.2307/3221471 

Simmons L (2014) Sexual selection and genital evolution. Austral Ento- 
mology 53: 1-17. https://doi.org/10.1111/aen.12053 

Sloane TG (1895) Studies in Australian Entomology. no. VII—New 
genera and species of Carabidae (including some notes on previ- 
ously described species, and synoptic lists of genera and species). 
Proceedings of the Linnean Society of New South Wales (2nd ser.) 
9: 393-455. 

Sloane TG (1898) On Carabidae from West Australia, sent by Mr A M 
Lea (with descriptions of new genera and species, synoptic tables, 
&c.). Proceedings of the Linnean Society of New South Wales 23: 
444-520. 

Sloane TG (1900) Studies in Australian Entomology. no. [X. New spe- 
cies of Carabidae (with notes on some previously described species, 
and synoptic lists of species). Proceedings of the Linnean Society 
of New South Wales 24: 553-584. https://doi.org/10.5962/bhl. 
part.7682 

Sloane TG (1903) Studies in Australian Entomology. no. XII. New Ca- 
rabidae (Panageini, Bembidiini, Pogonini, Platysmatini, Platynini, 


Lebiini, with revisional lists of genera and species, some notes on 


dez.pensoft.net 


224 


synonymy, &c.). Proceedings of the Linnean Society of New South 
Wales 28: 566-642. 

Sloane TG (1915) Studies in Australian Entomology. no. XVII. New 
genera and species of Carabidae (Pamborini, Migadopini, Broscini, 
Cuneipectini, Nomuini, Pterostichini, Platynini, Oodini, Harpalini, 
and Lebiini). Proceedings of the Linnean Society of New South 
Wales 40: 438-473. https://doi.org/10.5962/bhl part. 18880 

Sloane TG (1920) The Carabidae of Tasmania. Proceedings of the 
Linnean Society of New South Wales 45: 113-178. https://doi. 
org/10.5962/bhl.part.19535 

Snedecor GW, Cochran WG (1980) Statistical Methods (7" edn). The 
Iowa State University Press, Ames, 507 pp. 

Sniderman, JMK, Porch N, Kershaw AP (2009) Quantitative reconstruc- 
tion of Early Pleistocene climate in southeastern Australia and im- 
plications for atmospheric circulation. Quaternary Science Reviews 
28: 3185-3196. https://doi.org/10.016/j.quascirev.2009.08.006 

Southwood TRE (1977) Habitat, the templet for ecological strategies? 
Journal of Animal Ecology 46: 337-365. https://doi.org/10.2307/3817 

Straneo SL (1941) Sui tipi dei Pterostichini (Coleopt. Carabid.) australiani 
dell collezione Castelnau mel Museo Civico di Genova, nota 3. Annali 
del Museo Civico di Storia Naturale Giacomo Doria 61: 83—94. 

Walker JJ (1921) Presidential address. Proceedings of the Linnean Society 
of New South Wales 46: 1-13. https://doi.org/10.5962/bhl part. 14001 

Wallace AR (1876) The geographical distribution of animals with a 
study of the relations of living and extinct faunas as elucidating the 
past changes of the Earth’s surface. Harper & Brothers, Publishers, 
New York: vol. 1 — 503 pp.; vol. 2 — 607 pp. 

Waterhouse CO (1897) XVII. Description of a new coleopterous insect 
of the family Paussidae. Transactions of the Entomological Society 
of London 1897: 391-392. 

Waterhouse CO (1898) Description of a new species of Calosoma (Co- 
leoptera, Geodephaga). Journal of Natural History 1: 98-99. https:// 
doi.org/10.1080/00222939808677927 

White A (1843) Insects of New Zealand. In Richardson J, Gray JU (Eds) 
The Zoology on the Voyage of HMS Erebus and Terror, under the 


dez.pensoft.net 


James K. Liebherr: Taxonomic review of Australian Mecyclothorax Sharp.... 


command of Captain Sir James Clark Ross, RN, FRS, during the 
years 1839 to 1843. Green and Longman, London: 2(4): 1—24. 

Whitehead DR (1974) An annotated key to described species of the 
genus Glyptolenus (Carabidae: Pterostichini: Agoni). Coleopterists 
Bulletin 28: 123-132. 

Wollaston TV (1864) Catalogue of the coleopterous insects of the Ca- 
naries in the collection of the British Museum. Taylor and Francis, 
London, 526 pp. [Appendix 140 pp. ] 


Supplementary material 1 

Data file for cladistic analysis of Australian Mecyclothorax 
Sharp 

Author: James K. Liebherr 

Data type: NONA format data file 

Copyright notice: This dataset is made available under the 
Open Database License (http://opendatacommons.org/licens- 
es/odbl/1.0/). The Open Database License (ODbL) is a license 
agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, 
provided that the original source and author(s) are credited. 
Link: https://doi.org/10.3897/dez.65.27424 suppl 1 


Supplementary material 2 

Supporting data for Mann-Whitney rank-sum test of dif- 
ferences in parameral setation for M. eyrensis and M. pery- 
Dhoides males 

Author: James K. Liebherr 

Data type: Word format table. 

Copyright notice: This dataset is made available under the 
Open Database License (http://opendatacommons.org/licens- 
es/odbl/1.0/). The Open Database License (ODbL) is a license 
agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, 
provided that the original source and author(s) are credited. 
Link: https://doi.org/10.3897/dez.65.27424 suppl2 


